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NOTES AND COMMENTS. 


Foundry Specifications. 

Foundry managers have often had occasion to com- 
plain of being required to comply with specifications 
tor their work which do not take into consideration 
the essential features and characteristics of cast 
materials, and do not display any intimate knowledge 
on the part of the engineer regarding foundry con- 
ditions and possibilities. There is often a tendency 
to regard the founder as an unintelligent accessory 
to engineeiing work, who cannot be trusted to 
exercise his judgment in meeting engineering re- 
quirements, but who requires to be tied down to a 
written specification compiled according. to the 
fancies of some outsider who probably knows little 
of the technical possibilities and limitations of the 
work. We do not for a moment suggest that the 
founder should not be required to work to specifica- 
tions; but we do deprecate the lack of foundry know- 
ledge which is often displayed by engineers in com- 
piling specifications. Discussing the subject of steel 
specifications recently before the Junior Institution 
of Engineers, Major H. B. Strange remarked that 
in steel foundry practice it is not at all uncommon 
for locomotive castings, required for. precisely similar 
duty and of practically identical pattern, to be manu- 
factured alongside each other to separate specifica- 
tions which are so worded that in one case the cast- 
ings are condemned if their maximum strength ex- 
ceeds a given number of tons per square inch, while 
in the other case the castings are condemned if the 
maximum strength does not exceed the same ton- 
nage. The difficulty of supervision in these circum- 
stances during the preparation of moulds before 
casting, and during the subsequent heat treatment 
of the castings, may be imagined. Nothing, he 
continued, is so exasperating to the manufacturer 
as having to make small batches of otherwise similar 
articles; each with some small difference in the speci- 
fication which necessitates either a difference in the 
chemical constituents or more or less heat treatment, 
the actual differences in the specifications being, as 
a rule, entirely academical, representing the views 
of some individual engineer, perhaps deceased. 

Probably, however, a more unfortunate feature of 
many such specifications is the opening which they 
afford to unscrupulous makers to provide’ castings 
which possess inherent defects, the specifications 
being accepted by one founder, while another, aware 
of the difficulty in producing really sound castines. 
has to. make due allowance in quoting. The writer 
above mentioned pointed out that designs for -steel 
castings are frequently submitted for the purpose of 
quotation, which conscientious manufacturers must 
refuse to quote upon, because from the very. nature 
cf the designs contraction strains are necessarily set 
up in the castings, which no subsequent treatment 
can reduce. The finished casting may to all appear- 
ance be. satisfactory on the surface, but the experi- 
enced steel maker. is aware that hidden flaws. exist. 
When, therefore, manufacturers point -out their 
difficulties .to. engineers, and in certain. cases. refuse 
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to quote to their designs, engineers should be very 
cautious before they decide upon accepting the quo- 
tations of manufacturers who take no exception what- 
ever to any design. It should be well appreciated by 
all who have had any experience in foundry work 
that in regard to large steel castings, particularly, 
the designer has everything to gain by consulting the 
foundry, since the law of shrinkage in steel during 
cooling, though well known and comparatively simple, 
is by no means easy of practical application in the 
case of complicated designs. The practical experi- 
ence of the foundryman and his advice as to what 
can be done and what cannot be done in casting steel, 
may be of the greatest use to the designer; for what 
may appear to be some trifling alteration may make 
all the differénce between a good and a-bad casting. 
Another point of considerable importance in designing 
mentioned by Major Strange, is that some steels 
show a better surface than others, and where the 
article is to be submitted to considerable friction it 
may be desirable to use these steels, although their 
toughness and tensile strength may be less. Again a 
steel with a very large amount of toughness may 
be readily distorted and lose its original form. 
Many engineers will admit that the designer should 
also consult the founder as regards the treatment of 
castings after being taken from the mould; but they 
will probably not agree with Major Strange that they 
should seldom specify the chemical analysis of their 
steel, but should leave it entirely to the steel 
maker; and that the habit, which is not infrequent, 
of specifying the tests and also at the same time the 
chemical analysis of steel, should be abandoned. 
Nevertheless the contention is quite sound, provided 
that when the founder has recommended what he 
considers the best analysis for the work, the engineer 
takes steps to ascertain that the analysis is not 
widely departed from in practice. It is further sug- 
gested that the engineer should, in drawing up his 
specifications, request steel makers in whom he has 
confidence, and upon whose judgment and good faith 
he can rely, to advise him as to the nature of the 


steel he should adopt for the design. All steel 
makers have testing machines and _ laboratories 


attached to their works, in which thousands of test 
pieces are dealt with every month. The consequence 
is that they amass an immense amount of information 
as to the physical characteristics and peculiarities 
of the various types of steel which they manufacture, 
and are frequently able to give the engineer the best 
possible advice, when they know the type of work 
to which the steel is to be put. The whole question 
really resolyes itself into that of co-operation between 
foundry and engineer; and though there is too often 
a tendency to view with scepticism the value of the 
foundryman’s advice on engineering matters, it is 
well to remember that he possesses a knowledge of and 
a familiarity with the nature and properties of his 
material which can only be obtained by intimate con- 
tact with foundry operation. ; 


‘** Elastic Limit’? and ‘ Yield Point.”’ 


Tn connection with the foregoing may also be men- 
tioned the confusion which is often caused by the 
use in specifications of terms which, in their strict 
significance, are inapplicable, or which are indefinite 
in their meaning. As an example may be taken the 
terms ‘‘ Elastic Limit” and “ Yield Point’ terms 
which are used indiscriminately by many persons. 
Representations were recently made to the Kngineer- 
ing Standards Committee with regard to the use of 
the former term in their axle and forge specifications, 
with the result that “ Yield Point ’’ was substituted. 
A report since issued by the Committee contains stan- 


dard .definitiors of these terms which 


have been 
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unanimously agreed to: The definitions were as 
follows : cr 
Elastic Limit.—The Elastic Limit is the point at 


which the extensions cease to be proportional to the 
loads. In a stress-strain diagram plotted to a large 
scale it is the point where the diagram ceases to be 
a straight line and becomes curved. It can only be 
determined by the skilful use of very delicate in- 
struments, and by the measurements of the exten- 
sions for small successive increments of load. It is 
impossible to determine it in ordinary commercial 
testing. 

Yield Point.—The yield point is the point where 
the extension of the bar increases without increase of 
load. A practical definition would be that it is the 
load per square inch at which a distinctly visible 
increase occurs in the distance between gauge points 
on the test piece, observed by using dividers; or at 
which when the load is increased at a moderately fast 
rate there is a distinct drop of the testing machine 
lever, or, in hydraulic machines, of the gauge finger. 
A steel test piece at the Yield Point takes rapidly a 
large increase of extension amounting to more than 
1/200th of the gauge length. The point is strongly 
marked in a stress-strain diagram. 

The Sectional Committee on sections and tests for 
materials used in the construction of ships and their 
machinery, however, does not recommend the use of 
either “ Yield Point’’ or ‘‘ Elastic Limit” in the 
Standard Specifications for ship material, for the 
following reasons: —-In regard to the ascertainment 
of the Yield Point there is considerable divergence 
of opinion as to the best method of determining it, 
and all metliods involve greater time and care than 
can be expected in the works. While it is possible 
in works by careful testing at a greatly reduced speed 
to obtain the Yield Point in ordinary mild steel and 
wrought iron, some of the harder steels and other 


constructional materials have no definite Yield 
Point at all, and some have no Elastic Limit. 
It is quite impossible to determine the Elastic 


Limit in the time available for ordinary commercial 
testing. In its determination a specially delicate 
and accurate extensometer must be used, in the 
hands of a careful and competent observer, and the 
determination for each test bar would require a con- 
siderable time. It is properly a matter to be left to 
iaboratories organised for scientific purposes. 

The Ships Committee is of opinion that the pre- 
sent method of fixing, by experience, the working 
stress for any material as a proportion of the ulti- 
mate breaking stress rather than as a proportion of 
the Elastic Limit or Yield Point, is the best practical 
method. 


The Chemist in the Foundry. 


As the achievements of the chemistry add more and 
more, as the years go by, to the efficiency and 
perfection of manufacturing processes, it is not sur- 
prising to find the chemist cited as a necessity in 
the modern factory. In very many cases he is as 
necessary as any other operative, if economy and 
efficiency are to be considered, though in foundry 
work there is perhaps a tendency to rely too much 
on the guidance of the laboratory in solving working 
problems. Nevertheless, manufacturers frequently 
fail to appreciate to what extent the chemist can 
improve the efficiency of their processes by studying 
the chemical properties of their materials. Discussing 
the subject recently before the Congress of Tech- 
nology, at Massachusetts, Mr. H. J. Skinner re- 


marked that this was due largely to the fact that 
the older generation of manufacturers started as fac- 
tory hands, and worked themselves up through the 
methods 


various grades to managerships. 


Their 











were rule-of-thumb methods, and science had no 
meaning to them. With the growth resulting from 
the combination of capital and the technically trained 
men, conditions took on a new aspect, and the larger 
manufacturers, realising their debt to the chemist, 
and also that there are still unsolved problems in 
every factory, are securing the benefits of scientific 
advice. The sma'ler manufacturer, Mr. Skinner 
considers, will soon be forced to the same procedure 
or he will lose in the struggle for industrial exist- 
ence. The rule-of-thumb method is passing. Guess- 
work is being replaced by scientific knowledge, and 
more and more consideration is being given to the 
underlying principles of manufacturing processes. 

It is true that in pig-iron and steelmaking pro- 
cesses, for example, chemical control is essential at 
each step; and in all processes dependent upon the 
nature and condition of the raw material rigid in- 
spection and control of such material is important 
as affecting the cost of the finished product. This 
is the work of the chemist or the testing engineer. 
But the question arises as to whether the advantages 
of employing a chemist permanently in the foundry 
are a sufficient return for the cost of that departure. 
Without question, in a big engineering work turning 
out a variety of work the outlay is well repaid; 
and in many a foundry of only moderate size a 
chemist could do much to adjust irregularities of 
practice, with good results. But while realising the 
undoubted value of the chemist, it may be disputed 
whether the claim made by Mr. Skinner that “a 
laboratory is just as essential to a factory as is an 
office, and the chemist is just as necessary as the 
auditor,” can be strictly applied to the average 
foundry. It would perhaps be more correct to say 
that the foundry manager requires to have a good 
knowledge of chemistry and metallurgy, and that the 
application of this knowledge to foundry operations 
is essential for success. Once the practice of a 
foundry is established on the correct lines, the ne- 
cessity for actual analysis of materials and products 
is not very frequent; it can be profitably introduced 
as a check on purchases and results, but with cor- 
rect and careful control of the operations by a 
scientific manager, it does not become a daily ne- 
cessity. The manager should possess many of the 
qualifications of the chemist, plus actual foundry ex- 
perience and the power to apply both. Then the 
services of an analyst may be called upon when 
occasion demands, though he should be regarded 
rather as a specialist to be consulted in an advisory 
capacity than as a _ general solver of practical 
problems. The foreman or the manager should be in 
the best position to tackle the average foundry 
problem. 


The Failure of the Scientific Expert. 

In many works the employment of a chemist has 
been pronounced a failure, simply through too much 
being expected. In some cases manufacturers have 
engaged the services of technical graduates and ex- 
pected them to solve any question in chemistry or 
metallurgy. This is an injustice to both the chemist 
and to the profession itself. As one writer recently 
stated: “The employment of a scientific man does 
not mean the engaging of a recent technical gradu- 
ate at a salary of £3 to £4 a week to test raw 
materials, and report results which are probably er- 
roneous to a foreman who does not understand them, 
but it means having a man of mature experience 
as a chemical adviser with two or three recent gradu 
ates as working assistants.’’ In every case, if 
practical results are to be yot, the knowledge of the 
chemist must be supplemented by the practical ex- 
perience of the foundryman, and non-appreciation of 





THE FOUNDRY TRADE JOURNAL. 


this fact is accountable for much of the reserve’ with 
which founders regard chemistry. We repeat, how- 
ever, that many managers, particularly of small 
foundries, may enjoy most of the assistance which 
chemistry can render if. they will take the trouble to 
acquire the knowledge of chemistry and metallurgy 
which is now so readily obtainable without the neces. 
sity of studying through the laboratory. 








Checking and Marking Patterns 
for the Foundry. 


By J. R. M. 


Before a pattern leaves the pattern department, it 
should be carefully checked over to see that it has 
been made according to the drawing, and that it can 
be moulded satisfactorily. It will also save the 
foundry considerable trouble if the interior sections 
be outlined on the pattern, showing the thickness of 
metal at the various parts, so that the position of 
runners and vents, etc., can be readily determined. 
In checking over a pattern, the overall and_ vital 
dimensions are first verified and ticked off with red 
crayon on the drawing. This system saves going over 
the same position twice, and any dimension not 
already checked is more readily detected. 

The next thing is to follow out the way the pattern 
has been made to mould and suitably mark it, with 
the core boxes, so that the foundry will have no 
trouble in understanding the job. It may possibly 
mean the pattern being returned to the pattern- 
maker for correction, and it is here where the good 
judgment of a checker saves expense, as he mutst 
decide whether or not the error is so vital as to 
warrant the additional expense of correcting the 
pattern. Mistakes, however, should always be pointed 
out to the man who has done the job, and the neces- 
sity of keeping strictly to the drawing insisted upon. 

For marking patterns, the writer prefers painting 
the symbols and location figures, in place of the usual 
stamping: not only do stamps deface the pattern, but 
very often are put in a position that makes against 
the clean draft of the pattern. Orange-red mixed 
with the best shellac varnish makes a good mark on 
patterns, especially on patterns that are painted 
black. These should always be brushed over with 
clear varnish after the letters are dry, to prevent 
them from being at any time erased. 

Patterns with loose bosses should have their posi- 
tion marked on the pattern and painted with some 
colour that will contrast, and distinctly show the 
moulder that something is missing, if not already in 
position when the pattern is laid hold of for ramming 
up. The same applies to the core boxes, which should 
also have a lifter outlined on the outside, to show 
the coremaker which way the core is to be placed in 
the mould. Where fillets have to be rubbed, their 
size and position should be marked on the pattern 
and coreboxes. Coreprints should be marked or given 
a coat of paint to contrast with the colour of the 
paint on the pattern, and parts that have to be 
machined should also be stated, either by writing or 
painting on the pattern. Patterns that are left- and 
right-handed need to be carefully marked; facings 
can be initialled A B C, etc., their respective posi- 
tions being marked on the pattern A.rh., A.Jh., B.rh. 
B.lh., ete., so that no assuming a position is allowed 
on the part of the moulder. 

It will be seen from the foregoing that the duty of 
a checker is not only to safeguard against mistakes 
in the pattern-shop, but also to prevent any mis- 
understanding liable to cause mistakes on the pat- 
terns being sent to the foundry. 
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Moulding an External-Flange Cylinder, or a 


Large Flange 


Pipe in Loam. 





In making either an external-flange cylinder or an 
internal-flange cylinder, the tackle and procedure are 
somewhat similar, yet, in some particulars, they are 
widely different. In the following method with ex- 
ternal flanges, the brickwork of the mould is re-made 
for each casting. The core spindle, spindle bottom, 
binders and cake plates are similar, but no core dish 
is required. 

There are also ways of making large external- 
flange pipes and cylinders without disturbing the 
brickwork each time, if the number required warrants 
the making of the necessary tackle; these methods 
will be described later. 

The dimensions of the cylinder under consideration 
at the moment are 6 ft. by 6 ft. by 1} in. thick (see 
Fig 1). Fig. 2 gives a sectional view of the assembled 
mould, binders and cake plates, etc., which differ 
from those for an internal-flange cylinder. Fig. 3 
on the left-hand side shows the spindle and mould 
board in position for striking the bottom flange. The 
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. 1.—EXTERNAL-FLANGE CYLINDER. 


right-hand side shows the completed brickwork. 
Fig. 4 shows the core board fixed to the stanchion 
and the spindle, with the bottom in the bracket, and 
the step for the core, which is, bricked. The proce- 
dure is as follows: — 

The bottom plate is levelled for the mould (A, 
Fig. 3), with provision for the spindle centro or 
step, due consideration being given to the heignt 
of the mould for the plank stoop or stand on top 
of the pit (see Fig. 3). The two fingers which form 
the top and bottom flanges on the mould board are 
set to size sticks. The top spindle centre hole in 
the plank is plumbed with a line to the bottom centre 


bar or step G, which makes the spindle and board 
perfectly parallel when put into position. 

When the core seat H and the bottom flange are 
bricked, leaving ? in. allowance for loam, the joints 
between the bricks, which are not quite close, are 
filled with ashes, to allow the expanded gases to pass 
off. When the flange and seat have been roughed 
and struck up with finishing loam, the spindle and 
board are removed for drying; in the meantime the 
cake plate B, to cover the bottom flange (see Fig. 9), 
with recesses for brackets cast in, is struck up and 
dried, after which the centre is obtained by straight 
edge and trammels, and the divisions for brackets 
made by compasses are marked off and cut out io 
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Fic, 2.—Sectionat View or ASSEMBLED Mov p. 


the recesses provided. This cake plate is in halves 
and bolted together with fishplates, the bolt holes 
of which are set in the plate by a fishplate template, 
which is rather a convenient method, as it does away 
with drilling holes in either cake plate or fishplate. 
When the bottom flange is dried, checked for size, 
dressed and blacked, the core holes, if any, are 
marked off by template provided, cut out, and cores 
put in. The bottom cake plate is turned over and 
lowered on to the bottom flange, care being taken 
that the brackets and holes are correctly divided and 
the cake plate accurately centred; the mould board 
is now replaced and the brickwork proceeded with. 
One binder, C, is sufficient in this length cylinder. 
When within one brick depth of the top flange, a 
plate to carry the flange is put on (D, Fig. 3), which 
is in halves, and is held together by two small 
cramps, in holes provided. This plate is also recessed 
for the top brackets, and when put on the brickwork 
une recess is plumbed to one of the bottom brackets 

















to_ensure the recesses being in their proper position 
when the brackets are marked off. The top flange is 
bricked on this plate, provision being made for chan- 
nels of ashes to carry off the gases. 
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ror SrRikinG Botrrom anv FLANGE. 
The mould spindle and board are now withdrawn, 


and the brickwork dried with pan fires, after which 
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STANCHION, 


the spindles and hoard are replaced and the brickwork 
roughed up while warm; the mould is struck off 
with finishing loam, the striking board withdrawn, 
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and the bottom flange cleaned out, this having been 
filled in with floor sand while striking. After dressing 
and blacking, the mould is dried off, the top and 
bottom brackets plumbed, divided and marked off, and 
the template is put in for marking off the core holes ; 
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Fig. 5..-Feepine Heap. 
the brackets are cut and the mould is finished off. 
The core is a bricked one, as shown in Fig. 4. A 
key barrel can be used if the number of castings re- 
warrants its 


quired cost. The procedure with the 
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Fic. 6..-Mov.pina THe FErEpinc Heap. 

core is the same as with an internal-flange cylinder, 
with the exception that there is no top or bottom 
flange formed in the core, and, consequently, no top 
flange finger and no dish are required at the bottom. 
The binders, spindle and spindle bottom, bricking, 
striking, and drying are on similar lines. The feed- 
ing head, Fig. 5, is made separate. The top head 
plate, Fig. 7, is in one piece, with staples and runner 


holes cast in, and the inner part of the plate is 
the plan 


On view of this plate it will 


prodded. 
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Fic. 7.—Tor Heap Parte. 

be seen that six l-in. holes are cast towards the out 

side edge of the plate. The hottom head plate, Fig. 

8, is in halves, which are held together by two 

small cramps or plates when on the brickwork. This 

plate is larger in the internal diameter than the 
KR 
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top plate, and allows for the width of the head, 
which is tapered. It is prodded across, and has six 
| in. round holes cast in to correspond with the top 
plate for bolting together when bricked. 
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Fic. 8.—Borrom Heap P wars. 


In moulding the feeding head (Fig. 6), the top 
plate (Fig. 7) with staples down is the bottom. A 
course of bricks is laid on the part of the plate not 
prodded, the bottom head plate (Fig. 8) is placed on 
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Fic. 9.—Bortrom Fianer Cake Pate. 


the brickwork, as at F, Fig. 6, and bolted down to 
plate E, through the holes provided. The depth of 
head is determined before the feeding-head board is 
made, which board gives the distance between the 
plates E and F. When the head has been roughed, stif- 
fened, finished, and stoved, it is dressed, blacked, and 


turned over; the runners and risers are filed, rasped 
or rubbed in, and it is ready for passing over the 
body core, which has been centred and forms the top 
of the flange and feeding head. The runner-box 
should not be less than 6 in. deep, and feeders should 
be used after pouring to ensure soundness. 








Rustless Coatings for Iron and Steel, 

Writing in the ‘“ Journal of Gas Lighting,” Mr. M. 
Alwyne Meade, A.M.I.C.E., describes a system of 
‘sand spraying’’ iron or steel to prevent corrosion. 
With this method a thin coating of fine silver sand 
is sprayed on to the paint while the latter is still wet. 
The paint is allowed to dry, another coat is then 
applied and this also sprayed with sand, and finally 
a third coat is put on, but the sand is not sprayed 
on to this. When the whole has thoroughly dried, 
the sand combines with the paint and forms a hard 
shell, which is very much better able to resist the 
inroads of the rust-producing agents. This method 
is particularly adapted for use with mild steel plates 
and rolled steel beams; and in all cases the writer 
recommends that the particular object being treated 
should be thoroughly scraped and brushed with a wire 
brush, and a coat of red-lead paint—without the sand 
spray—should be applied before the painting as sug- 








Fie. 10.—Puate to Carry Top Fiance. 


gested above is commenced. This coat should follow 
immediately after cleaning. As regards the apparatus 
for spraying the sand, it consists of a pair of bellows, 
a tin sand reservoir, and a small gas cock. The pipe 
from the reservoir leads into the blowpipe of the bel- 
lows, and a fan-shaped ‘‘ spreader” is fitted to the 
bottom of the blowpipé. At the base of the reservoir 
is placed a gauze, which prevents the possibility of 
small lumps stopping up the feed-pipe; and to the 
underside of the reservoir lid is fitted a small flap- 
valve, which prevents the sand from being blown out 
at the top during the operation of spraying. A cock 
on the outlet pipe regulates the quantity of sand used. 
There are no refinements about the apparatus and 
nothing to get out of order. Moreover, it may be 
made complete for the modest sum of about 3s.; and 
the extra labour entailed by its use is neglible. 











The use of mineral oil as fuel for metallurgical pur- 
poses is by no means a modern innovation, for a 
report published in the year 1720 mentions that the 
natives of the Caucasus and the vicinity of Baku em- 
ployed ‘‘ black naphtha” for heating their furnaces. 
Originally, the oil was burned in troughs, but in the 
course of time burners were introduced which gave 
more economical results, one of the most efficient types 
being the atomiser, which has been successfully em- 
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Fie. 1. 


ployed for steam raising in locomotives, and—in a 
modified form, with compressed air instead of steam 
as the spraying agent—for metallurgical operations. 
Oil fuel seems capable of successfully replacing coke 
for certain classes of foundry work, especially for 
non-ferrous metals and foundries turning out special, 
high-grade castings. In the former case, for example, 
considerable difficulties are experienced with coke- 
fired furnaces when castings of high and uniform 
quality have to be produced under guarantee; and 
the same occurs in foundries producing special-grade 
steel castings with less than 2.8 per cent. of carbon, 
as well as those working mild steel and having to 
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Fra. 3. 


coke-fired furnace operated with natural draft is 
the best type of crucible furnace, because, if properly 
run, it will always furnish the quality of metal de- 
sired, the difficulty, however, being the absence of an 





* K. Schiel, Giesserei Zeitung. 
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efficient method of regulating the draft, which is de- 
pendent on the weather conditions. Moreover, the 
necessity for replenishing the coke fire at intervals 
is a drawback, owing to the liability of adversely 
affecting the working of the charge; and this risk is 
increased by the necessity for cleaning the fire. The 
excess of oxygen, essential to the maintenance of 
proper combustion, is also a frequent cause of oxida- 
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Fig. 2a. 


modify the blast as 
diminishes. 

These defects of the coke-fired furnace can be recti- 
fied by the use of oil fuel. Furthermore, the storage 
space for the fuel is reduced by one-half, and con- 
veyance is cheapened and simplified, all that is 
necessary being to pump the oil from the store to the 
furnaces either by hand or power. The fuel can be 
fed into the furnace with the utmost regularity, and 
the air supply controlled so that the smelting process 
is carried on in a uniform and complete manner. 
The supply of oil and air can be adjusted indepen- 
dently, and it is therefore possible to obtain any 
desired kind of flame and to work with a minimum 
excess of oxygen. At the same time the furnace 
temperature is also under complete control; there is 
no need for cleaning the fire; the working is not 
dependent on the chimney draft; the oil fire can be 
started at any time and will heat up the furnace very 
quickly. 

The metal-founder can obtain castings of any de- 
sired quality with certainty, either in hearth or cruci- 
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Fie. 4. 


ble furnaces; and in the majority of instances the 
use of reducing agents, aluminium, magnesium, phos- 
phorus, etc., is rendered unnecessary. It is even 
possible to melt chemically pure copper or nickel in 
the oil furnace, and obtain castings of perfectly com- 
pact structure without the aid of reducing agents; 
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and for many purposes the almost complete freedom 
of the flame from sulphur is an advantage that can- 
not be too highly esteemed. For temper castings a 
better and cheaper result can be obtained with oil 
firing than with coke, and at the same time a special 
grey cast iron with 2 to 2.6 per cent. of carbon, for 
which there is a good demand, can be produced. 
Founders producing mild-steel castings are often un- 
able to attain the requisite heat for carrying on the 
process successfully ; but, with oil fuel and hot air of 
combustion, it is practicable to attain to a tempera- 
ture of 2,100 deg. C., without any notable effect on 
the carbon of the steel. 

As regard the furnaces for use with oil fuel, Fig. 1 
illustrates an American pattern, in which the nozzles 
are arranged on either side and directed downward, 
so that the flame has to reverse in order to escape 
from the furnace, passing round the crucible for this 
purpose. Whilst the fuel is utilised in a highly 
economical manner, the crucible ought to be mounted 
on a higher stand, so as to get more uniform heating ; 
and a larger free space should be provided around 
the crucible. In Fig, 2, which is also an American 




















furnace, the oil flame is introduced tangentially; but 
this arrangement has the defect that the gas outlet 
is too low down, and would be preferably situated 
at a higher point in the furnace. Fig. 2a shows the 
burner nozzle. 

Fig. 3 is a drum furnace which, though unsuitable 
for non-ferrous metals on account of the risk of oxida- 
tion and the great loss of heat, is well adapted for 
iron, the oue chamber acting as a preliminary heater 
while the charge is being melted in the other, after 
which their functions are reversed. The furnace is 
tapped by tilting the drums. The same principle is 
adopted in the Schwarz furnace, which, however, is 
pear-shaped. The nozzles used in these furnaces are 
generally of the atomiser type; but Fig. 4 represents 
a form used in some German drum furnaces. The 
oil is supplied to the atomiser under a pressure of 
3 to 4 atmospheres, and is sprayed by means of a 
Kérting injector, which answers well for large-size 
nozzles, but is found liable to choke in smaller sizes. 
The air is admitted tangentially through three rows 
of holes, the one row acting in the opposite direction 
to the other. The resulting flame is very short, and 
is so hot at the tip of the nozzle that the latter is 
liable to burn away. 

The Schmidt furnace is illustrated in Fig. 5. Th 
downward slope of the flame is intended to bring it 
into proper contact with the crucible, from below. 
This furnace is said to answer well and to consume 


only a small quantity of oil, The burner is shown 
in Fig. 6. The oil is supplied by gravitation, and the 
air of combustion. is blown in under a pressure ot 
12 to 16 in. water-gauge, through tangential slits, in 
order to produce a vertical motion. The Mannel 
furnace is of similar character, but constructed mainly 
on Anierican lines. The oil is atomised by compressed 
air under a pressure of 2 atmospheres, which makes 
the apparatus very noisy in working. 

The Rosseau furnace, Fig. 7, differs from the 
ordinary crucible furnace in many important points. 
The crucible is pan-shaped and necessitates the tilt- 
ing of the furnace. The flame is produced in a 
bottom chamber, separated from the actual heating 
chamber by a ring which contracts the sectional area 
of the furnace, thus ensuring efficient mixing of air 
and oil, holding the flame together, giving good com- 











Fig. 6. 


bustion and a good bottom heat. The oil is fed by 
gravitation, and atomised by air under a pressure 
of 3 to 8 in. water-gauge. In spite of its advantages, 
this furnace requires more careful handling than some 
other patterns. Every type, however, has its defects, 
though, unfortunately, users do not always take the 
trouble to counteract them by the use of greater care. 

Fig. 8 represents a burner of the portable type, 
suitable for heating up cupola and hearth furnaces, 
drying casting ladles, heating drying ovens, etc. The 
oil is atomised by air under a pressure of 1 atmo- 
sphere. The bulk of the air of combustion is intro- 
duced through a pipe. 

In choosing an oil furnace, it should be borne in 
mind that no one pattern of furnace or burner is 
suitable for all purposes, but must he selected for 
the purpose in view; and also that the type of burner 
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used must be adapted to the purpose and to the 
kind of furnace. The choice of a burner is the chief 
factor in obtaining successful results, a fundamental 
condition being the production of a very fine spray 
with a minimum of pressure, or gasification at the 
highest temperature, and careful mixing with the air 
of combustion. The dimensions of the furnace must 
be more carefully determined than is the case with 
gas-fired furnaces, it being borne in mind that the 
best effect is obtained with a given pressure inside 
the furnace. The flame should be guided so that it 
gives off the maximum of heat to the charge, and so 
that the radiation in the furnace assists the melting 
process. The supply of oil and air to the burner 
should be capable of independent regulation, since it 
is only by fulfilling this condition that a burner can 
be rendered suitable for different purposes. Atomis- 
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Fic. 7. 


ing is facilitated by heating the oil to 80-90 deg. C., 
though in this connection the flashing point of the 
oil is the determining factor. The air should also be 
heated, since this assists in the - attainment of 
complete combustion and the production of a short 
flame, besides preventing the undesired production 
-of a coky deposit, in the crucible furnace particularly. 
This latter defect is almost always due to imperfect 
atomisation or insufficient length of furnace; in the 
latter case it can be counteracted by regulating the 
air supply so as to check the velocity of the entering 
current of oil. Detonation of the spray may be 
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Air ef Combustion 
Fig. 8. 


caused by an unsuitable type of nozzle, by heating 
the oil too highly, or by an excessive air supply, some 
nozzles allowing the oil to collect locally, where it 
suddenly ignites and produces detonation. This also 
occurs when gas bubbles form in the feed pipe. 

The practical results obtained in oil-fired furnaces 
are of a very satisfactory nature. Thus, the con- 
sumption of oil for melting 1 cwt. of metal is about 
9 to 11 Ibs. in the case of brass, 9 to 13 Ibs. for red 
biass, 8 to 10 lbs. for aluminium, 13 to 17} bs. fer 
grey cast iron with 2 to 2.6 per cent. of carbon, 16 
to 22 lbs. for temper castings containing about 30 per 
cent. of wrought iron, 18 to 28 Ibs. for nickel alloys 
with up to 25 per cent. of nickel, about 38 Ibs. for 
pure nickel, and about 44 to 55 lbs. for mild-steel cast- 
ings. These results were obtained in ‘crucible furnaces 
with only one crucible, and working with unheated 
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air of combustion. With heated air and larger fur- 
naces the consumption of oil is reduced by nearly 
one-half, in the case of atomiser burners, whereas with 
drip burners the consumption is about 20 “per cent. 
higher, and where open pans are used or the oil is 
allowed to trickle down the burner, the consumption 
is about 50 per cent. higher. 

Comparison of a coke-fired bottom-draft crucible 
furnace with an oil-fired furnace :—Charge, 4 cwts. ; 
coke consumption, about 88 Ibs., costing Is. 3d. Oil 
consumption, 50 lbs., costing (2s. 3d. per cwt.), 
ls. ld., and turning out metal of superior quality. 
Again, a crucible furnace for mild-steel castings, con- 
taining 4 crucibles, each holding w charge of 88 Ibs., 
consumes about 54 ewts. of coke, at a cost of 8s. 6d. 
A similar oil-fired furnace, with four crucibles hold- 
ing charges of 14 ewts., consumes 265 Ibs. of oil at a 
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cost of 5s. 6d. The time required for working a 
charge is small, 4 ewts. of aluminium, for example, 
being melted in 25 minutes, a similar weight of brass 
in 35 minutes, red brass in 45 minutes, grey cast iron 
in 65 minutes, 6 ewts. of German silver (25 per cent. 
nickel) in 90 minutes, and 6 ewts. of mild steel in 
two hours. 

The oil fuel used in Germany is chiefly tar oil, cost- 
ing 2s. to 2s. 9d. per ewt., according to the distance 
from the producing centres. The lowest. heating 
value of this oil is about 8,800 calories. The output 
of the oil is about 450,000 tons per annum, in addi- 
tion to which, a number of gas works produce an 
impure oil tar which can be purchased at 1s. 9d. to 
2s. per ewt. 
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Coke-Oven Gas in Open-Hearth Furnaces. 


During the discussion of a Paper read by Dr. Peter- 
sen, of Diisseldorf, at a recent iron and steel meet- 
ing in Germany, Mr. Amende, of the Hubertushiitte, 
stated that they had used coke-oven gas in open- 
hearth furnaces for two and a half years with great 
success, sometimes as much as 70 per cent. of the 
coal being replaced by it. The durability of bulk- 
heads and roofs decreased 8 to 10 per cent., but that 
of the checkers increased about 50 per cent. They 
ran 550-600 heats without repair work on bulkheads 
and roofs, and as high as 1,050 heats on the same 
checkers. The quality of the steel was not affected at 
all. In twenty-four hours, 1,800,000 to 2,600,000 
cubic ft. of coke-oven gas were consumed. The coal 
consumption per ton of steel was reduced from 31.8 
per cent. (1906) to 14.9 per cent. (1909) by the use of 
coke-oven gas. A blastfurnace gas main is under 
construction, and it is hoped to further reduce the coal 
consumption by this means. .The coking coal is of 
poor quality, so that only 45 per cent. gas is avail- 
able. The coke-oven plant contains ninety Otto- 
Hoffman ovens with a capacity of 320 tons of coal 
per twenty-four hours. The coke-oven gas analysis 
is:—6.5 CO, 1.2 O;, 10.4 CO, 38.7 Hs, 16.4 CH, 
24.8 N;; B.T.U. 377. 
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Cast Iron: Its Chemical and Physical Properties. 


In a Paper presented before the Pittsburg Foundry- 
men’s Association recently, Mr. Jonn J. Porter 
raised a point in connection with the selection of pig- 
iron which has thus far received scant attention, but 
which he considers worthy of most earnest considera- 
tion by foundrymen, viz., the great difference which 
exists in the behaviour of many brands of pig-iron 
and which apparently cannot be accounted for on the 
basis of chemical composition, as ordinarily deter- 
mined. Without wishing to belittle the value of 
chemistry in the foundry or to deny the utility «f 
analysis as a means of judging of the quality and 
fitness of an iron, he takes exception to the view 
still held by many chemists that analysis is everything, 
and maintains that there is something to be said for 
the arbitrary preferences of the older generation of 
founders. ‘There are, he says, many irons which have 
practically identical analyses and yet showed marked 
differences in such important properties as strengta 
and shrinkage. After citing various of his own ex- 
periments and other evidence supporting this, he con- 
tinues : 

It is quite well known among both foundrymen and 
blast-furnace men that pig-iron made in whole or in 
part from mill cinder is less durable than that made 
entirely from ore, although the use of the mili cinder 
will not, as a rule, change materially the composition 
of the pig. The points of inferiority of cinder pig do 
not seem to be very clearly defined and have probably 
never been scientifically investigated. Nevertheless 
they are real enough to affect its sales value, and in 
England are recognised by the creation of the grades 
of cinder pig as opposed to all-mine pig. I have had 
some experience in the use of mill cinder in the blast 
furnace and have noticed that when using a consi‘er- 
able proportion of it, the iron was noticeably easier 
to break on the blocks, and there was imvariably a 
decided increase in the unreduced iron in the slaz. 

Again, we have the case of charcoal iron, which in 
spite of the threats of foundry chemists to drive it 
from the field, is still produced in America to the 
extent of some 400,000 tons per year, and is still 
regarded as indispensable for many classes of vork. 
As far as analysis goes, there is but little average 
difference and no essential difference between charcoal 
and coke iron. Charcoal iron averages lower in sul- 
phur, but any coke furnace can, and often does pro- 
duce iron with the sulphur down under 0.01 per cent., 
which is as good as is expected from charcoal iron. 
Again, charcoal iron averages somewhat lower in total 
carbon than most coke irons, but here again the differ- 
ence is not universal and if we should judge by analysis 
only, many coke irons could easily pass as the product 
of the charcoal furnace. 

Coming to the properties of the two materials, bhow- 
ever, it is within the experience of almost every 
foundryman that there is a difference. This is per- 
haps most generally noticed in the matter of tough- 
ness or strength, which in charcoal iron is much 
greater, the grains having a tenacity which causes the 
iron to tear to a marked degree rather than break 
off short. It is also noticed, however, in the proper- 
ties of shrinkage, tensile strength and depth and 
character of chill, amd since there is such a difference 
in properties and such a similarity in composition, I 
think it safe to say that we have here a notable ex- 
ample of that elusive difference which escapes the arts 
of the chemist. 

Although we may recognise the fact that differences 
in pig-iron may exist which, cannot be accounted for 
by analysis, the explanation is’ a very difficult matter. 


It is true that the methods of metallography furnish 
a clue, and under the microscope the structure of cast- 
iron often shows remarkable variations. Cook found 
that strong iron showed under the microscope a pecu- 
liar net-work structure pf the phosphide eutectic com- 
bined with much finer graphite than existed in the 
weak mixture. It is well known that charcoal iron is 
finer in grain than coke iron of similar composition 
and that this closer grain is an almost invariable 
accompaniment of strong iron. Hence, we may 
assume that a part at least of the differences in Pay 
iron is due to the variations in size, shape and arrange- 
ment of the graphite flakes. This is all right as far 
as it goes, but is only pushing the matter back one 
step and is not satisfactory as an ultimate explana- 
tion. It has been known for many years that the rate 
of cooling is an important factor in determining the 
percentage of combined carbon, and lately it has be- 
come appreciated that it may also affect iron in other 
ways than through the combined earbon. But though 
granting that the manner of cooling may produce 
many important changes, I still cannot believe that 
this theory is competent to account for the oxamples 
previously given. In the case of both Cook’s experi- 
ments and those coming within my own experience, 
rate and manner of cooling were as nearly similar as 
it was possible to make them, and the number of 
pieces tested was too greay to permit of the possibility 
of a coincidence of accid 1 variations in this fac- 
tor. Moreover, the persistences of the differences 
after the remelting of the irons cannot be explained on 
this basis. 

Another theory which may possibly be thought by 
some to afford an explanation is the manner in which 
the elements of the pig-iron are combined. There is, 
however, nothing to indieate that there is anything in 
this theory, and even if we could account for it on this 
basis, there would still be the question why two brands 
of the same elementary composition should have their 
elements combined in such different ways as to pro- 
duce different properties.. Recently, considerable 
attention has been given to the gaseous impurities of 
steel and it has been found that nitrogen is a rather 
common and a very detrimental impurity. May it not 
be the case that the presence of more or less of this 
element, which is not determined in the ordinary 
analysis, explains the differences described? This 
appears a more likely explanation than any of those 
thus far cited. I do not, however, regard it as the 
right one, or at least the chief one. There is very 
little evidence either for. or- against it, but such as 
there is appears to be against it. 

Perhaps the most generally accepted theory to 
account for otherwise unexplainable differences in cast 
iron is to assume the presence of variable amounts of 
oxygen in the metal. Perhaps the most conclusive 
evidence is the actual isolation of magnetic oxide from 
samples of iron which have been badly burnt on the 
hearth of an air furnace and which are known to have 
had the characteristics commonly attributed to oxi- 
dised metal. This theory fits in well with all that is 
known regarding the relation between blast-furnace 
practice and the properties of the iron made. For 
example, mill cinder is a particularly difficult material 
to reduce and it has a well marked detrimental effect 
on the quality of the pig-iron produced. While 
accepting as probably substantially correct this last 
theory, 1 would suggest that possibly a modification 
of it may be still nearer the truth. It is generally 
assumed that the oxygen is present as dissolved oxide 
of iron, but it seems to me possible, if not probable, 
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that it may be rather in the form of an oxy-sulphide 
of iron. This compound has been shown by Campbell 
to be capable of existing in iron and steel at high 
temperatures and to have remarkable powers of diffus- 
ing through the solid metal. Le Chatelier has. also 
proven its existence. The evidence as to its presence 
and influence in commercial iron and steel is only 
indirect, but there is some circumstantial evidence 
pointing in that direction. In a Paper by Herbert 
Pilkington, read before the British Foundrymen’s 
Association in 1911, it is stated that many of the best 
cold-blast charcoal irons contain 0.10 per cent. sul- 
phur and upwards, and that this quantity which 
would be ruinous to ordinary pig, does not in this case 
produce unsoundness or other bad effects. Finally, I 
know of several observant foundrymen who are quite 
certain that sulphur is sometimes much more injuri- 
ous than at others, and this fact, if such it be, may 
or may not be caused by its association with variable 
amounts of oxygen in the form of oxy-sulphide. 

My observations have led me to accept as a tentative 
theory the rule that the less oxidising the conditions 
under which the iron is made, the better will be its 
quality. In other words, satisfactory iron should be 
made from easily reducible ores, with a moderate rate 
of driving and with not too much economy of fuel. 
These conditions, if correct, are rather hard on the 
furnace man, and it is to be hoped that further in- 
formation may modify them somewhat. I¢€ is 4 signifi- 
cant fact, however, that in a large number of cases 
the irons having the highest, reputation for low shrink- 
age and general good casting properties are made in 
small furnaces inadequately provided with blowing 
capacity and hence, lightly driven, and using brown 
hematite or other easily reducible ore. 

It is a well-known fact that the grain of the pigs 
may be varied within wide limits without regard to 
composition by varying thg basicity of the slag and 
the temperature of the th. It is also well known, 
however, that upon remgj|ting the character of the 
grain is changed and be s normal and, so far as I 
know, it has never been itely shown that the size 
of the grain in the original pig bears any relation to 
the properties of the iron after remelting, at least 
none which cannot be explained on the basis of com- 
position. 

The question of the influence of brands upon fluid 
shrinkage is well worth the study of the practical 
foundryman. There are, of course, many foundries 
where neither fluid shrinkage nor high strength 
are of any particular importance, but on the other 
hand, there are some classes of work where one or both 
of these properties may be of very great importance, 
and in such cases a knowledge of brand characteristics 
is almost indispensable. As there is no published and 
very little privately held information along these 
lines, it is necessary for each founder to gather his 
own data, and the procedure which I recommend is 
as follows : — 

(1) A fluid shrinkage and transverse strength test 
from each heat. 

(2) A continuous record of the results of these tests 
and the mixtures used. 

(3) Occasional tests of the different brands melted 
separately. 

In regard to the test for fluid shrinkage, that origin- 
ally recommended by Cook and consisting of a casting 
in the shape of a K, with the legs about 1 in. square in 
section, is very satisfactory. When this casting is 
broken at the junction of the legs, any tendency to- 
wards fluid shrinkage will be evident there. In using 
this test, it is convenient to construct a scale consisting 
of a series of from four to eight broken K castings of 
varying degrees of badness. These are mounted in a 
box and given suitable numbers. Thereafter it is suffi. 
cient to compare any test piece with this scale and to 
record its shrinkage, the number on the scale most 
nearly resembling it, 
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German Foundrymen’s Association. 


—_—— 


At a recent monthly meeting of the Berlin Section 
of the above Association, Herr Ernst Danneberg read 
an interesting Paper, illustrated with lantern slides, 
on the subject of ** Up-to-date Appliances for Removy- 
ing Dust, Ventilating and Atmospheric Heating in 
Foundry Work.” 

In his Paper, the author mentioned the unwelcome 
property possessed by air of mixing readily with dust, 
fumes and gases, the resulting impure atmosphere 
being then a source of inconvenience and damage to 
the surroundings. The best means of counteracting 
the ‘evil is by the use of up-to-date methods of dust 
removal and ventilation. ‘he dangers of dust from 
sandblasts and grinding machines were illustrated by 
photomicrographs. 

The author next dealt with constructional det 
of the plant, ventilating fans, pipes, dust separators, 
and heating apparatus, and described plant for re- 
moving dust in the fettling shops, grinding shops, 
and sandblast shops, together with the method of 
drawing off acid fumes and foundry smoke, this last 
being very difficult to deal with, since the only 
rational system is to draw the smoke away direct from 
the point of origin. Hoods of various construction 
are used, including stationary, tilting, and crane- 
supported hoods, all connected in turn with the suc- 
tion fan. 

In conclusion, the important question of foundry 
heating was treated, the author expressing his con- 
viction that the best method is that of heating the 
air of the foundry, being not only ideal in itself, but 
also meeting the pressing demand for ventilation in 
the works. In brass foundries particularly, the same 
plant can also be utilised for cooling the air of the 
shops. The ease with which atmospheric heating 
plant of this kind can be fitted up in the shops 
themselves was illustrated by a series of lantern slides, 
including views of the large casting shop at the 
imperial shipyard, Friedrichsort, and the new 
Jachmann foundry at Borsigwalde-Tegel. The Paper 
was followed by an interesting discussion, in which 
a prominent part was taken by Professor Brabbes, 
Professor of Heating and Ventilation, Charlotten- 
burg Technical High School. 








Inspection of Cores. 

In repetition work particularly, it is important to 
institute careful and regular inspection of the cores. 
Only by such inspection is it possible to detect and 
prevent the use of cores made from boxes which have 
become worn and shifted, or cores improperly made 
or vented. If the cores are not properly inspected 
it frequently happens that a large number of cores 
are made in boxes from which a: piece may have been 
lost or from boxes which are badly worn, or in which 
the sand is not properly rammed or with corners or 
edges knocked or worn off. The effect on the per- 
centage of waste castings is too obvious to require 
emphasising. 


Mr. T. Murphy, the Hon. Secretary of the London 
Branch of the British Foundrymen’s Association has 
changed his address to 54, Rosebery Avenue, London, 
E.C ; 


Mr. J. A. Ewen, the Hon. Secretary of the Glas- 
gow Braneh of the British Foundrymen’s Associa- 
tion, has resigned that position, as he has gone 
abroad. Mr. M. Riddell, of Etna Foundry, Falkirk, 
has therefore kindly taken up the duties of interim 
Hon. Secretary, and communications relating to the 
Branch should be addressed to that gentleman, 
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The Institute of Metals. 


Annual Meeting in London. 


The annual general meeting of the Institute of 
Metals was held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, on January 16 
and 17 last. Owing to his sudden illness, the Presi- 
dent-Designate (Professor W. Gowland, F.R.S.) was 
not able to be present for his inauguration. The 
chair was consequently occupied by a Vice-President 


of the Institute--Engineer Vice-Admiral Sir Henry 
J, Oram, K.C.B. (Engineer-in-Chief of the Royal 
Navy). 


The Council reported a steady increase in member- 
ship, the number on December 31 being 586, including 
555 ordinary and 27 student members. A _ special 
committee had been appointed to discuss with Dr. 
G. T. Beilby, F.R.S., a suitable scheme in connec- 
tion with the research prize offered by him for the 
best contribution on “ Foam-cell Structure,’ which 
he regards as likely to have an important practical 
bearing on foundry practice. Considerable progress 
had been made with the work of the Corrosion Com 
mittee, to meet the expense of which £302 had been 
promised. 

The ballots resulted in the election 
ing officers for the year: —- 

President.—Prof, W. Gowland (London). 

V ice-Presidents.—Prof. H. C, H. Carpenter (Man- 
chester), Mr. Summers Hunter (Newcastle), Prof, A. 
K. Huntington (London), Mr. W. H, Johnson (Man 
chester), Engineer Vice-Admiral Sir H. J, Oram, 
K.C.B. (London), and Sir Henry A, Wiggin (Bir- 
mingham). 

Members of the Council—Mr. L. Archbutt (Derby), 
Prof. A. Barr (Glasgow), Mr. T. A, Bayliss (King’s 
Norton), Mr, G. T. Beilby (Glasgow), Mr. G. A. 
Boeddicker (Birmingham), Mr. R. Kaye Gray (Lon- 
don), Mr. George Hughes (Horwich), Mr. R. 8. Hut- 
ton (Sheffield), Mr. J. T. Milton (London), Mr. W. 
Murray Morrison (London), Mr. G. H. Nisbett (Pres- 
cot), Mr. Panizzi Preston (London), Dr. W. Rosen- 
hain (Teddington), Mr. A. E. Seaton (London), Mr. 
Cecil H. Wilson (Sheffield), Prof. T. Turner (Birm- 
ingham), Sir W. H. White (London), Sir G. A. 
Muntz, Bart. (Birmingham), and Mr. G. Shaw Scott 
(Secretary). 

In Professor Gowland’s absence, his address on the 
subject of “Copper and its Allovs in Early Times ” 


of the follow- 


was read by the Secretary (Mr. G. Shaw Scott, 
M.Sc.). An abstract of the address appears on 
another page, while herewith are given in_ brief 


abstract a number of the Papers presented. 


A Study of the Properties of Alloys at High 
Temperatures. 

In this Paper, submitted by Mr. G. D. Bencovan, 
M.A.. a series of tensile tests on selected metals and 
alloys are described. The tests were carried out at 
temperatures varying from the ordinary temperature 
to the neighbourhood of the melting points of the 
materials used. A special form of apparatus was used 
for the tests, and a full description of it is given in 
the Paper. A number of unexpected results have 
been obtained. The curves showing the variation of 
mechanical properties with temperature show certain 
“mechanical critical points’’ in the neighbourhood 
of which the direction of the curves alter rapidly, and 
this phenomenon occurs even in the case of commer- 
cially pure metals such as copper and aluminium. A 


theoretical explanation of the shape of the curves is 
proposed and discussed. 


The Influence of Oxygen on Copper containing 
Arsenic or Antimony. 


The experiments described in this Paper, by Mr. 
R. H. Greaves, B.Sc., were ‘made to determine the 


influence of oxygen on certain mechanical and 
physical properties of copper containing either 


arsenic or antimony in quantities up to 0.5 per cent. 
A number of comparative tests in which the metals 
were cold-rolled down to 0.02 in., or drawn into fine 
wire, showed that with increasing arsenic, the metal 
may take up more and more oxygen without suffering 
deterioration in its capacity for rolling. This quan- 
tity of oxygen increases from about 0.05 to 0.2 per 
cent. as the arsenic increases from 0 to 0.2 per cent., 
then more slowly to about 0.28 per cent., with 0.05 
per cent, arsenic. Above this point the malleability 
falls off, and with still more oxygen the metal be- 
comes “cold-short.” The action of oxygen on copper 
containing antimony is similar, but in this case a 
small quantity (about 0.1 per cent.) effects a distinct 
improvement in the malleability of the metal. The 
ductility was similarly affected by oxygen. Tensile 
tests on the case metals showed that increase in 
oxygen from 0.15 to 0.4 per cent. caused a rapid 
diminution in elongation ; the effect on the maximum 
stress was not marked. Oxygen has little effect on 
the hardness (measured by the Shore scleroscope) until 
a limit is passed, depending on the arsenic or anti- 
mony present; above this, the hardness increases 
rapidly. This limit is at about 0.3 per cent. with 0.4 
per cent. arsenic, bit is legs in presence of antimony. 
The first addition of arsenic or antimony decreases 
the hardness of copper containing oxygen. Measure- 
ments of electrical resistance show that oxygen 
diminishes the conductivity of copper containing 
arsenic, but increases that of copper containing anti 
mony; the quantitative effect of the oxygen has not 
yet been determined. In an appendix, methods of 
determining oxygen in copper are discussed. With- 
out denying the accuracy of other standard pro- 
cesses, the author suggests that oxygen may con- 
veniently, and with a high degree of accuracy, be 
determined by reducing in hydrogen, and weighing 
the water formed. 


A Note on the Nomenclature of Alloys. 

In this Paper, Dr. Rosennatn, B.A., raises the 
question of the nomenclature of non-ferrous alloys 
and puts forward some tentative suggestions to serve 
as a basis for discussion. He draws attention to the 
confusion in- nomenclature which exists at the pre- 
sent time, particularly as regards such terms as 
‘* brass ” and “‘bronze’’ which are frequently applied 
in contradictory ways. A system of nomenclature is 
put forward for consideration in which alloys are 
classified according to the system of binary alloys to 
which they approximate most closely, and class names 
for such binary systems are advocated such as the term 
“ Brass’’ for alloys consisting principally of copper 
and zinc; “ Bronze” for alloys consisting principally 
of copper and tin: and so on. The additional metals 
present in any particular alloy would be indicated 
by additions to the class name, so that an alloy con- 
sisting of copper and zine with a comparatively small 
percentage of manganese would be called a “ man- 
ganese brass.” Some of the difficulties which have to 
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be overcome by such a system are pointed out, and 
the Suggestion is made that the whole subject. should 
he dealt with by a representative Committee of Mem- 
bers of the Institute, who should be asked to draw up 
a system of nomenclature for use in scientific and 
industrial work, particularly in specifications. Dr. 
Rosenhain adds that he does not wish to interfere 
with ordinary trade names used in connection with 
the advertisement and sale of alloys of special proper- 
ties, particularly when these are non-descriptive, out 
generic names, such as “ brass” and “ bronze,” should 
he used accurately, and a satisfactory and widely 
recognised system of. nomenclature is none the less 
desirable. 


The Behaviour of Certain Alloys when Heated 
in Vacuo. 


In the course of a Paper on the above subject, the 
author, Proressor T. TurNER, M.Sc., says it was ob- 
served, during the course of some experiments cun- 
ducted a year ago, that on melting brass in vacuo, 
the whole of the zinc volatilises, leaving the ccpper. 
This separation is quantitative, if the heating is not 
too prolonged and the temperature not above 1,200 
degrees C. The behaviour of other copper-zine alioys 
when similarly heated was, therefore, investigated. 
A sample of “ poisoned ” brass—i.e., brass contain- 
ing iron, lead, tin, arsenic, and other -impurities 
was heated in a porcelain tube in vacuo at 1,200 
degrees C., and the residue examined. All the zinc, 
lead, and arsenic, and a little of the tin, volatilised 
leaving a residue of copper, iron, and most of the tin. 

Larger scale experiments are also described, in 
which 70/30 brass was melted in a crucible, trans- 
ferred to a large and well-lagged desiccator, and the 
whole quickly exhausted. The residue in the crucible 
was cooled and analysed, and the loss in zine re 
corded. As a result of these experiments, it is sug- 
gested that heating in vacuo might be advantage- 
ously applied for the refining of crude copper, brass 
serap, ete. “Hard’’ zine may be refined by heating 
in vacuo to 500 degrees C.,-i.e., to a scarcely-visible 
red heat. Hard zine is the residue from galvanising 
baths, and contains about 5 per cent. of iron. At 
higher temperatures some iron is carried over with 
the zinc, but at about 500 degrees C. all the iron 
remains in the residue. As the temperature neces- 
sary is so low, and as there is no loss of zine by 
oxidation. there is reason to believe such a process 
would be commercially successful. 

Some preliminary experiments on the equilibrium 
between zine vapour copper and copper alloys are 
also described. Zine itself volatilises easily at 375 de 
grees C., in vacuo. A 60/40 brass readily loses zinc 
at 520 degrees C., and a 70/30 brass at 550 degrees C. 
On heating zin® with copper in vacuo, the metals not 
being in contact, the copper rapidly turns yellow at 
380 degrees C., whilst the zinc is still solid, enough 
zine volatilising to form a surface layer of brass. Zinc 
distils readily in glass vessels in vacuo, the vapour 
being colourless and transparent. The zinc condenses 
in globules having the appearance of mercury. 


Further Experiments on the Critical Point at 
470 Degrees C. in Copper-Zinc Alloys. 


In this Paper, by Proressor H. C. H. Carpenter, 
M.A., Ph.D., it is shown that the so-called beta con- 
stituent in copper-zinc alloys is to be regarded below 
470 degrees C. as an extremely minute and uniform 
complex of alpha and gamma particles. Its struc 
tural stability is so remarkable that even after six 
weeks’ annealing at 445 degrees C., no appreciable 
coalescence of these particles has been observed in un 
alloy of exactly the eutectoid composition. When, 


phases, where the latter was present in 
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however, a few crystallites, either of alpha and gamma 
are initially present in an otherwise pure eutectoid 
alloy, then, on annealing at 445 degrees C., this 
stability is comparatively easily destroyed. These 
crystallites constitute nuclei for the deposition of 
alpha and gamma, as the case may be, from the 
mixture, and eventually in both cases the final result 
is the same, viz., coarse alpha and coarse gamma, 
which can be seen with the naked eye, which have 
characteristic colours, viz., alpha pale gold, and 
gamma pale bluish-grey, and which have the same 
etching properties. The peculiarly persistent struc- 
tural stability of the pure eutectoid alloy can be 
explained by supposing that at the inversion tem- 
perature on cooling, the resolution of beta into alpha 
plus gamma takes place throughout the entire alloy 
almost, if not quite, simultaneously. ‘This constitutes 
a favourable condition for the production of the in- 
version products in an amorphous form, because the 
forces operative in crystal production do not have 
time to come into play. This view is in harmony 
with certain peculiarities which the freshly-prepared 
alloy exhibits both in polishing and etching, which 
disappear when it has passed into a visibly_crystalline 
condition. Further, the structural stability of the 
eutectoid alloy has been so much diminished by the 
presence of 4 per cent. of aluminium, that after two 
days’ annealing at 445- degrees C. it was found to 
have undergone the typical lamella inversion such as 
is shown by the iron, iron-carbide eutectoid pearlite. 
These facts constitute overwhelming evidence that 
below 470 degrees C. the beta constituent in copper- 
zinc alloys consists of the two-phase system alpha 
plus gamma. 


The Effect of Tin and Lead on the Micro- 
structure.of Brass. 


In this Paper the author, Mr. F. Jonnson, M.Sc., 
records the results of experiments made with the 
object of ascertaining the structural relations which 
exist between lead and tin when present in brass 
where the ratio of copper to zinc is 2:1. He found 
that, by itself, tin was thrown out of solution in the 
alpha phase (70 copper, 30 zinc) in the form of a 
hard pale-blue compound (probably SnCu,) some time 
after solidification of a slowly-cooled alloy. Anneal- 
ing, either preceded by rolling or not, enabled this 
compound to again pass into solution in the alpha 
phase. In a brass consisting of the alpha and beta 
sufficient 
amount (e.g., Naval brass and Muntz metal) the 
copper-tin compound was much more soluble, being 
apparently retained by the residual beta. In an 
alloy where the beta phase exists in an unstable form 
(such as the alloy containing 2 parts copper to 1 
part zine) it is insufficient in amount to retain the 
tin compound, which is deposited mainly as a thin 
envelope or film separating the beta from the alpha 
phase, thus giving a reticulated appearance to a 
polished and etched section. With regard to lead, 
the author found that this acted independently of the 
tin, exhibiting behaviour similar to that of lead in 
ordinary brass or in copper. That is to say, it re- 
tained its individuality and existed in small particles 
unalloyed with more than mere traces of any other 
metal, these particles tending to segregate towards 
the areas last to solidify. In the presence of excess 
of the beta phase, lead is probably held in solution 
therein. As a result of the observation, the author 
strongly advocates a very thorough annealing of all 
cast material of the 70/29/1 and- 62/37/1 composi- 
tions (Admiralty and Naval brass respectively) before 
subjecting it to rolling or drawing, in order that the 
brittle tin compound may be ‘enabled to pass into 
solution. 
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Modern Foundry Machine Appliances. 





Address before Halifax Foundrymen. 


A well-attended meeting was held at the Municipal 
Technical College, Halifax, on Saturday, Decem- 
ber 16, to hear and discuss a Paper by Mr. H. S. 
Green, of London, on ‘‘ Modern Foundry Equipment.”’ 
Mr. H. Campbell, President of the Branch, was in 
the chair, and briefly introduced the lecturer, 

Mr. Green’s Paper was profusely illustrated with 
lantern slides and specimen castings. Many of the 
machines and appliances described have already been 
dealt with in our columns. The following are a few 
extracts from the Paper, which, on account of con- 
siderations of space cannot be dealt with in full : 


Sand Preparing and Handling. 
This part of foundry work has received less attention 
than any other, and yet good castings depend to 
a large extent upon the selection and preparation 


of the sand, Nature has provided this country 
with good sands in many districts, and we have 
been so busy in turning out castings that little 


attention has been paid as to whether by the use 

f suitable machinery for preparing the sand, not 
only might the quality of the castings be improved, 
but also considerable economies be effected by using 
less new sand. On the Continent tney have not 
such good sand in a natural condition, and there- 
fore, in order to secure suitable sands for their 
work, they have had to spend a considerable amount 
of time and money in experimenting as to the most 
suitable mixtures and the machines necessary to 
prepare these in order to get the best results. In 
most cases they cannot take one sand and use it 
universally for all their work. In one instance a 
firm uses three qualities of sand and four different 
mixtures or combinations of these sands. 

To obtain a clean skin, not pitted on the casting, 
the grains of the sand require to be evenly graded; 
the coal dust must be very fine, the old and new 
sands mixed perfectly, and the whole having the 
alumina evenly distributed. To obtain this even 
grade of sands, screening and milling the sand are 
essential. I am aware that the present method 
employed is wet-milling in an ordinary pan mill; 
but, in my opinion, this. does not give such good 
results as milling the sand dry, as it cannot be 
screened so effectually. After the milling and 
screening process, the sand requires to be tempered 
and mixed, and when several qualities are to be used 
in vombination it is practically impossible to obtain 
an intimate and even mixture of the sand other 
than by mechanical means, Amongst the general 
improvements and discussion that is now going on 
in foundry work this subject is also receiving :ts 
share of attention, and amongst the factors that 
have brought it to the front is the increasing num- 
ber of power moulding machines that are being used 
and the extension of the use of the sand _ blast. 
Power moulding machines require a more open sand 
than is used for hand moulding, and this openness 
or porosity can only be obtained by machine pre- 
varation. The sand-blast exposes the imperfections, 
and demands that more attention shall be paid :o 
the facing sand. 


Moulding Machines. 

The advantages over hand work which result from 
the use of moulding machines are (1) increase in out 
put, (2) greater uniformity of the castings, and (3) 
superior finish. In the average works having a 


foundry to supply their own castings the machine- 
moulded castings can be delivered to the machine 
shop at a quarter the cost of the same castings 
if moulded by hand, as in addition to the saving 
in the cost of moulding there is also a great saving 
effected in the cost of fettling, for castings made 
on machines from good patterns and boxes require 
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practicaily no chipping nor filing. With a machine 
the pattern is always drawn perfectly true, with 
the consequence that the castings are absolutely 
uniform and accurate. In some instances, owing 
to the greater uniformity of the castings, the saving 
n metal alone warrants the laying down of a 
moulding-machine plant. : 

The scope of the moulding machine has been 
broadened tremendously the last few years. Only 
«a short time ago it was considered impracticable 
to do much larger work than would go in a 24 .n. 
square box. To-day that size is normal, and ma- 














caines for boxes 7 ft. square, weighing 30 tons, for 
boxes 10 ft. by 6 ft. and even larger. are being 
made, sold, and found to be a paying investment. 
You can now get machines to draw anything up to 
30 in. and even deeper if desired, and to make cast- 
ings from a stair eye to a locomotive driving wheel. 
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-Hand-Ramming Turnover Moulding Machine 

Fig. 1 shows an extremely handy machine, and 
although at first sight it does not impress one very 
much, the more we know it tne better we find it 
1o be. You may say it only draws the pattern, and 
all the ramming of the mould has to be done by 
hand. True! But it draws the pattern perfectly, 
and saves all the time. used in slicking, patching and 
swabbing. A labourer can learn to ram a mould 
very quickly, but it takes long experience to make 
him proficient in the use of tools. There is a fur- 
ther saving in patterns. A wood pattern on a hand 
ramming machine will last three times as long as 
if used for hand moulding, and on power machines— 
we'll, in some cases thousands have been made from 


lowering the box away from the pattern, the pattern 
plate remaining firm. Both methods are employed, 
the first for very high patterns and large boxes, tne 
second for shallow patterns, The first type of 
nachine has several advantages, especially for deep 
boxes, as it can be built lower than the second type 
of machine, and thus ensures a comfortable working 
heigiat ; and, further, the pattern plate being guided 
by a ram on each side, a steadier draw is obtained. 

Fig. 3. shows a machine of the first type fitted with 
pattern-plates for making bearing end shields for 
motors. The boxes are 44 in. in diameter by 26 in. and 
6 in. deep. Two men turn out 10 complete castings 
per day. This machine has been built in a large num- 
ber of sizes to take boxes up to 10 ft. long. 














Fie. 2. 


them and they have still been good. It depends to 
a.large extent upon the care exercised in removing 
the patterns from the stores to the machine and 
back again. The boxes are turned over before the 
pattern is drawn, and is in its right position for 
the floor. This system of moulding is particularly 
necessary where there are loose pieces or deep 
peckets of sand, 

Fig. 2 shows pattern-plates that have been made 
and supplied for machines of this description; two 
pairs of pattern-plates, one 28 in. by 16 in., the other 
36 in. by 31 in., showing parts for turnstiles. 


Power Drawing. 

Where deep patterns are being used, or with large 
machines, the weight of the turnover plate with its 
accompanying moulding box full of sand is too much 
for a man to lift speedily by mechanical means, and 
we therefore recommend that in these cases hy- 
draulic power be employed for drawing the pattern. 
If the machine is fairly small it can generally he 
arranged to work from the town supply, but for 
large machines, and where a number are likely to 
be used, we recommend a pump and accumulator 
to be installed. The drawing of the pattern can be 
done in either of two ways :—(1) By lifting the pat- 
tern out of the sand from above, the box remaining 
firm, similar as in hand moulding; or (2) by 





Power-Operated Turnover Plate Machines. 
Turning now to machines of the same type, i.c.. 
fitted with a turnover plate, operated by power, 
the advantages obtained lie in the increase of out- 
put secured, in the greater uniformity of the rammed 


mould, and, to a lesser extent, in the 
saving in pattern repairs. As a_ hand 
ramming machine saves that part of the 


hand moulders’ work which occupies the greatest 
time, i.c., the drawing of the pattern and patching 
up of the mould, so a power machine saves that part 
of the hand machine operator’s work which takes 
longest, i.e., the ramming of the moulds. At first 
sight the saving effected does not appear very ap- 
preciable, and hardly warrants the power installa- 
tion; but when the question is gone into thoroughly 
it is usually found that the power machine saves 
at least 75 per cent. in time, whilst the moulds are 
rammed with greater uniformity, Therefore an 
xmple margin is usually found to pay the cost of 
the power installation, which in the case of hy- 
draulic machines is remarkably small. 

In addition fo the advantages peculiar to the turn- 
over macnine which have been mentioned is the 
fact that bottom and top boxes are made alter- 
nately, the patterns being arranged on each side of 
the plate. With this arrangement any cores ce- 
vessary can be set in tne moulds and the boxes 
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closed at once, thus saving any chance of damage 
aml obviating the necessity of blowing out the 


moulds before closing. 

On the right of Fig. 4 is seen a hydraulic turn- 
over machine, and on the left a hydraulic core-making 
machine. The moulding machine is fitted with pat- 
terns for making two quarter-bends, and as may be 
observed, the core machine makes one long core for 





tern to be drawn. Now, such a_ pattern mounted 
on a machine is bound to cause trouble, for although 
a machine may draw a pattern without any taper, 
it certainly will not draw when the pattern is under- 
cut. The machine draws straight and true, and 
any rapping you can give either by hand or power 


is only sufficient to slightly loosen the sand, and 
certainly not sufficient to aJlow an undercut pat 





Fic. 4.. Hypravitic Movtpine Macuine (on Rieut) 
fitting right through the box. On the side can be 
seen the pattern-plate for making a flanged branch 
pipe. The core iron used in the core is lying at the 
foot of the core machine, as are also the core boxes for 
the branch pipe. Sizes of boxes 55 in. by 22 in.; out- 


put, two men four complete boxes per hour. Core 
machine, one man six cores per hour. 
Tnere is one machine which cannot be said to 


come under the headings of any of the machines 
so far considered, This is known as the “ Boxless ” 
moulding machine, because it dispenses with tlic 
use of molding boxes. It was first brought out 
. by Leeder, the foundry manager of the Singer Com- 
pany, Kilbowie, many years ago, and although a 
considerable number of improvements have been 
made on it since then, the main idea of the machine 
remains. It was evolved to produce large quan- 
tities of castings with rapidity, and to do away en- 
tirely with the use of both moulding boxes and snap 
flasks. Two permanent. boxes are fitted to it, one 
above and one below a swinging plate, There are 
also two rams, one inside the other, so as to ram 
hota the top and bottom boxes simultaneously. The 
rams are operated from separate valves attached to 
one main supply pipe. In actual practice the moulds 
are produced quicker than I have been able to de- 
scribe the process to you. 

Many a good machine has been condemned and 
scrapped through no fault of the machine itself, but 
througa the equipment provided for it. Unless 
patterns are suitable for the machine and the equip- 
ment right, most of the efficiency is lost. Too much 
cannot be said in favour of good equipment, for 
upon it nearly the whole of the success or otherwise 
depends. The best macaine with poor equipment 
will turn out bad work, whereas an _indifferently- 
designed machine fitted with well-made boxes, pat- 
terns, etce., will turn out some really very good 
work, A great deal of the trouble -experienced by 
moulding machine users can be traced to improper 
equipment. For instance, you give a moulder a pat 
tern a little undercut; when he finds it will not 
draw he knocks away with the rapping iron until 
he enlarges the mould sufficiently to allow the pat 
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AND CoRE-MAKING 
tern to be drawn without breaking or fraying the 
mould. 
Stripping Plate Machines. 
With stripping plate machines the pattern is ar- 
ranged to be drawn througa a plate that encircies 

















Fic. 5..-TeLescoric PuLLey-moutpIne MAacuine. 

it perfectly, and which supports the sand at every 
point of the outer edge, so that moulds of absolute 
accuracy are produced. They are particularly suit- 
able for making wheels of all descriptions, 


gear 
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pulleys, and similar classes of work. For ordinary 
castings their great disadvantage is the high cost of 
preparing the patterns. 

Fig. 5 is the latest type of pulley machine, all the 
rim patterns are stored in the machine itself; the time 
necessary on other designs to change from one rim 
pattern to another is saved; and changes from one 
side to another can be effected very speedily, enabling 
the machine to make a variety of sizes in the same 
day. 

Fig. 6 shows a stripping-plate machine and a 
lever press machine working in conjunction, the 
stripping-plate machine making the top boxes whilst 
the lever press machine makes the bottom boxes. 
Noticeable featcres are the fine teeth required for 
these wheels, and the splendid results obtained in 
moulding. However clever a moulder may be, he 
could never touch up a mould to make it as accurate 
as shown in the illustration. 

Fig. 7 shows a bench stripping-plate machine fitted 
with patterns for making malleable-iron. radiator 
nipples. 

In conclusion, the lecturer exhibited views of clean- 
ing room equipment, and also a suggested. arrange- 
ment for a foundry having a yearly production of 
1.500 tons of castings. 

Discussion. 

The CHarrMan said they had had a great number 
of excellent pictures illustrating the modern pro- 
cesses of sand-blasting, moulding machines, and foun- 
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dry lay-out, some of which no doubt had opened their 
eyes as to the way in which things were being done 
on the latest methods, not only in England, but on 
the Continent as well. They would not appeal, of 
course, to those who had to do general work, but only 
to those engaged in foundry work itself. It was 
by perfecting small apparatus that they could go on 
to larger, and he had no doubt that in years to 
come they would be using very much larger mould- 
ing machines than they had at present. At the same 
time he was afraid the cost of such appliances might 
appear to many people almost prohibitive, though 
perhaps in future they would become cheaper. 

Mr. Carrick said he had a number of questions he 
wished to ask, but in his opinion the better way would 
be for him to put them in writing, and request Mr. 
Green to answer them hereafter, and they might 
then be considered at another meeting. In regard 
to the sand-mixing apparatus, he would have hked 
the Jecturer to have dealt rather more fully with the 
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question of cost, which was a very vital point. The 
plant seemed to him to be very elaborate, and per- 
haps Mr. Green would send them further particulars, 
so that they could compare the outlay with the cost 
of laying down the present sand-mixing machines. 
Then, as to milling sand dry, he thought most of 
them would agree that to mill the sand in its damp 
state would prove the better course. Would Mr. 
Green kindly explain the method of making the 
reversible plates which he had described. It would 
he almost impossible to make them from piaster 
blocks, for they would have to get the tops and 
bottoms in an exact position on one line. With re- 
gard to boxless. moulds, did he put a casing on after- 
wards. 

Mr. GrReEN, in replying, said that as to milling, 
dry or wet, there was one point to remember, namely, 
that they could not. grade the sand.when it was wet, 
but they could when it was dry. The reversible plates 
had been made in plaster with white metal, but the 
process was really too long ‘to describe, there being 
about twenty operations. Indeed, he had been 
obliged to pass over very rapidly many things, each 
one of which would have. afforded material for a 
separate paper. The plates, as he had just stated, 
were made in plaster, but they could ensure absolute 
accuracy. In the boxless machine. a ‘divider of 
wrought iron was used for the bottom box, but only in 
large sizes. With respect to axle-box cores, some 
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NIPPLES. 


cores could not be made on the machine at all, but a 
Great Central Railway axle-box could be so made. 
They had not yet got a moulding machine that would 
do every class of work, and there were still some 
kinds of work which were done better by hand, but 
they must not say, therefore, that machine moulding 
was not good. It depended upon the individual 
casting that was being dealt with. 

The CHarrMAN moyed a hearty vote of thanks to Wr. 
Green, who had shown the great improvements that 
had been made in some matters, among others in the 
laying out of foundries. The modern and scientific 
way was to make the building suit the machinery, 
instead of, as was generally done in this country, or 
had been done in the past, make the building suit 
the land at their disposal, and then when it was 
erected consider how to place the machinery in it. 
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Copper and its Alloys in Early Times. 





By Prof. William Gowland, Assoc.R.S.M., F.R.S. 


The alloys of copper and tin during the early 
Metal Age, and even somewhat later, were obtained 
not by melting together copper and metallic tin, 
but by the reduction of oxidised copper ores contain- 
ing tin-stone, or of copper ores to which tin-stone 
was added. As it has stated by several Con- 
tinenta] archeologists that when a copper ore con- 
taining tin ore is smelted the tin does not enter into 
combination with the copper, but passes into the 
slag, I have made several experiments under the con- 
ditions which were available to prehistoric man, 
which completely disprove their statements. 

The copper of the Bronze Age resembles modern 
blister copper in composition, but, unlike it, it often 
contains only traces of sulphur. When sulphur is 
present in the crude metal only in traces it un- 
doubtedly indicates that the metal had been obtained 
by smelting oxidised ores. ‘The percentage of copper 
in several characteristic specimens ranges from about 
97.0 to 99.0. The following, Nos. 1 and 2, are com- 
plete analyses of two specimens from Ireland. No. 3 
is one by Dr. Helm of a specimen from Posen :— 


heen 





No.1 No. 2. No. 3. 
Per cent. Per cent. Per cent. 

Copper 96.99 98.95 99.16 
an . ese 0.08 } 0.17 0.05 
Lead ... eb si oa 0.06 trace 9.03 
Iron ... va ee Ee. 0.30 0.20 0.08 
Nickel a ne trace trace 0.02 
Arsenic jon oa ie 2.17 trace 0.51 
Antimony ... cas o nil nil 
Silver... pit ole nae 0.21 0,35 

trace trace 0.03 


Sulphur 


From its high percentage of copper. and compara- 
tive freedom from impurities, except arsenic, the 
Posen specimen must have been obtained either from 
a very pure ore or been submitted to a refining 
process. 

As to the earliest alloys of copper and tin, those 
of the Bronze Age, in the production of these alloys 
in the earliest part of the Age, copper ores contain- 
ing cassiterite can alone have been used. A curious 
feature of the alloys of which the early weapons 
were made in Hungary is the presence of antimony 
as an important constituent instead of tin. This 
doubtless arose from the alloys having been prepared 
by smelting the antimonial copper ores which occur 
in that country. A notable example analysed by 
Dr. Helm had the following composition :—Copper, 
91.12 per cent.; antimony, 4.48 per cent.; tin, 0.78 
per cent.; nickel, 0.61 per cent.; arsenic, 0.32 per 
cent.; lead, 1.63 per cent.; silver, 0.45 per cent.; 
iron, 0.49 per cent.; sulphur, 0.12 per cent. Axes 
made of these alloys would be fairly serviceable on 
account of the hardness produced by antimony in 
copper. We hence find them in use with antimony 
largely replacing tin, until late in the Bronze Age. 

It fas yeen frequently stated that the alloy used 
by the men of the Bronze Age generally consisted of 
vopper and tin in the proportions of 9 to 1. I have 
hence compared the analyses which have been pub- 
lished, with the following results : 

£Larly Weapons and Implements—57 Analyses. 

In 25 the tin ranges from about 8 to 11 per cent. 


oi 26 ” ” ” 3 ” . ” 


” ” ” ” ” 





ae ot Presidential Address before the Institute of 
etals. 


Later. (Palstraves and Socketed Aves) 15 Analyses. 


In 13 the tin ranges from about 4.3 to 13.1 per cent. 
2 was about 18.3 per cent. 


Spear and Lance Heads. 
In 5 the tin ranges from about 11.3 to 15.7 per cent. 
Still Later. 33 Analyses. 


In 14 the tin ranges from about 8 to 11 per cent. 
a 12 18 - 


» « ” 


Swords 


7 al is less than 9 per cent. 

It is obvious, therefore, that these statements do 
not accurately represent the facts. And if we con- 
sider the different uses to which they were put, it is 
evident that no single alloy could be equally suitable 
for all. 

Some typical examples of flat bronze axes in the 
British Museum I have analysed, have the composi- 
tions given in the following table : — 









































Bronze Flat Azes, British Museum. 
pee | _ > . 
5 athe | ze| sis siaig 
Locality. eile | % | @ S Bi) > i4 
° . =| = : a1 |e 
5 = Zz | < E a | % 
per | per | per r| per] per r| per | 
1. Taxley Fen, | cent.| cent. | cent. ent. e’nt./cent. ont. cent. 
Huntingdon- { 
shire ... .-- |8972)| 8.€9 itrace| 0.16 | 0.11 0.68 | 0.15 | 0.09 | Nil 
2. York shire |» 
(Butterwick) | 87.97 | 10.74 |trace | 0.10 0.06 | 0.56 | 0.15 | 0.16 
3. Cambridge- | | 
shire ... -»- | 87.41 | 11,04 |trace | 1.22) 0.11 |trace| Nil |trace| — 
4. Plumpton | | | 
Plain, near | | 
Lewes ... | 86.79 | 11.34 |trace | 0.14 | 0.37 | 0.78 | 0.31) 0.17 | * 
5. Near York | 85.83) 11.73) 1.21!0,10|0.14| Nil | Nil |trace) — 
6 Ireland _... | 86.20} 12.52 trace) 6.19) Nil | 0.68 0.26 | 0.21 | — 











* Manganese (trace) 


The moulds of the later Bronze Age were either of 
clay or bronze. In casting swords and daggers of 
bronze the moulds must have been of clay and been 
heated to dull redness at the time when the metal 
was poured ina method of casting which is still 
practised in Japan—as by no other means could such 
perfect castings of their thin blades have been ob- 
tained. The castings generally were hammered at 
the cutting edges, and it is to this hammering, and 
to it only, that the hardness of the cutting edges 
of both copper and bronze weapons is due, and not 
to any method of tempering. Much has been written 
about the so-called art of tempering bronze, sup- 
posed to have been practised by the men of the 
Bronze Age in the manufacture of their weapons; the 
hardness is also said to be greater than can be given 
to bronze at the present day. I should like to cor- 
rect this error, as it can only have arisen owing to 
its authors never having made any comparative prac- 
tical tests of the hardness of bronze. 

Among the earliest specimens of the metal which 
have been found in Greece are some copper nails 
which were obtained by Dr. Schliemann, at Orcho- 
menos, a city in Beotia, which was in a state of decay 
in the time of Homer. They belong to that remote 
period in Mediterranean ¢ivilisation to which the 
name of Mycenswan has been applied. One of these 
analysed by Rammelsberg had the following composi- 
tion :—Copper, 99.53 per cent.; lead, 0.27 per cent. ; 
iron, 0.20 per cent. Bronze was also then in use for 
nails and cramps- in building construction, but 
especially for weapons, and was of good quality, one 
of the weapons consisting of copper, 90.76 per cent. ; 
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tin, 8.42 per cent. ; 
per cent. 

There is abundant evidence to show that Egypt was 
the first in the field in artistic bronze casting. 
Even in the early examples great tec thnical skill is 
displayed. The most ancient Greek bronzes are solid 
castings, whereas in Egypt they are light and hollow, 
having been cast with a core of argillaceous sand, 
which still remains in many specimens. 


lead, 0.32 per cent.; iron, 0.54 


: 








.; Se | va a : 4 Ps ° 
|S) .2|ee) c8|/ 98/8/88) _8 
Qij Sige! sBi os ef ies! .& 
) a5 | £8] 32 s8$)/ 28/48 )e8 <8 
os | 3 & ms, 3 = 3S 
ISS) sles -s\"sizsles §& 
faba 2. a) & a 5 a) ae % 
Ane ie nt statuette} 
with core in- | | . 
side - 85.06 | 10.89 0.71 0.40 | 0.37 
Fragment of a "| | A 
great statuet... | 81.22) 2.51 | 16.00 | trace 0.25 | 0.02 
Statuette Osiris | | 
(300 to 200 B.c.), | | . 
with core? | 76.83 | 11.23 | 11.70 | trace 0.13 0.11 
Plate from a 
mummy case | | 
(300 to 200 B.c.)t+ | 75.24 | 13.15| 11.40 |trace|} — | 0.21 | _ os 


+t Bibra. 

Bronze was in extensive use in Nineveh about 1000 
B.c. In the British Museum there is a large collec- 
tion of these objects, which were obtained by Mr. 
Layard. Several have been analysed by Fellenberg, 
of which the following are representative _— 

Copper, Tin, Lead, 


* Fellenberg. 


Iron, Antimony, Arsenic, Nick 


per per per per per per per 
cent. cent. cent. cent. cent. . cent. cent. 
Small rod 8684 12.70 9.28 Trace — ® 
» cup 80.84 18.37 043 0.16 —_ - 


In three other articles analysed by Phillips in Dr. 
Percy’s laboratory the tin ranged from 9.8 to 11.33 
per cent. All the above are true copper-tin bronzes 
with only traces of lead. 

The Greek copper alloys of a later period, many 
examples of which are found in the coins of about 
the fourth century B.c., are true bronzes consisting 
of copper and tin, with lead or zine only as impuri- 
ties and not intentionally added. A curious feature 
n them is the presence of nickel varying from traces 
up to 0.5 per cent. The percentage of tin is some- 
what irregular, but in most examples ranges from 


about 8 to 11 per cent. The same is true of the 
Macedonian coinage alloys from the third to the 


second century B.c., but the percentage of tin in 
them is somewhat greater, generally being from 
about 10 to 12 per cent. 

Unfortunately but few analyses have been made 
of Greek bronzes. The following are the only re- 
presentative analyses I can find : 














g<| 25 Fr ls8| cb 138 | Se 
O81=8 |) 38) £9 95/40 | 88 
es /"s iss i8s “sles | ss 
[oe] BiB] &| 8/48) me 
| } 
1, Statue in the Art) “ 
Museum, Deaget” j | 88.54) 11.46 as oe : — — 
2. Statuettet ... - | 88.51 | 10.13) —_ 1 02 | 0. 34 trace 
3. - Sn 80.91 ; 10. 13 | 5.25 0.31 0.12 ‘ 
4. - t 89.96 | 9.22 0.44 | 0.38 
Fragment of dra- =. | 
pery, fifth century ;| 84.49} 9.47 | 5.31 - trace _ 
B.c.t | 
Statue of Dionysus. | 
Greco - Roman /)| 85.05 10.35 | 4.65; — | trace| — _ 
periodt ‘ J | } 
Statue from Ephe- \ | 
sus, fourth cen-; 89.04) 6.09) 4.87. — -|- - 
tury B.c.§... J | | 
Cobalt 
Vase,336 to 324B.c. || 81.76 10. 90 | 5.25; — 0.15} 1.22) -— 
Bowl from nmin | INi&Co 
settlement eel 80.81 6.14); — 0.29; 046 — 
Nubia‘ fee 
* Gobel. t ic t Wingham. § Natterer. || Flight, 
"| Gowland. 2 
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The earliest Roman alloys which have come down to 
us are copper-lead-tin alloys of the fifth century B.c. 
Their chief peculiarity is their very large content of 
lead, namely, from about 19 to 25 per cent., the tin 
being about 7 per cent. They were worthless for 
practical purposes, but formed the alloy of which the 
large coin of the republic—which weighed from 8 to 
11 ozs.—the “ As,” was cast. One of these analysed 
by Phillips consisted of :—Copper, 69.69 per cent. ; 
tin, 7.16 per cent.; lead, 21.82 per cent.; iron, 0.47 
per cent.; cobalt, 0.57 per cent.; nickel, trace; sul- 
vhur, trace. 

The copper-tin-lead bronzes 
been used by the Romans for engineering and indus- 
trial purposes. An interesting example of this use is 
afforded by the broken shaft of a water-wheel, which 
was found in the lower Roman workings of the north 
lode of the Rio Tinto mine. -The water-wheel was 
probably built in the first century of our era, as coins 
of the time of Vespasian (70 to 81 a.D) were found 


appear also to have 


near it. The analysis which follows was made by 
Henry N. Thomson:—Copper, 77.3 per cent.; tin, 
9.2 per cent.; lead, 10.5 per cent.; iron, 1.1 per 
cent.; arsenic, 0.5 per cent,; antimony, trace; 
silver, 10.2 oz. per ton; gold, 0.2 oz. per 
ton. The bronze used for statues by the 
Romans also always contains lead in considerable 


proportions, as much as 6 to 12 per cent. being often 
present. In this they were doubtless influenced by 
Greek practice, the lead being added to the bronze to 
increase its fusibility and more especially its fluidity 
when molten, so that it might receive the sharpest 
possible impressions of the mould. But few analyses 
have been made of Roman statues. ‘The following are 
characteristic : — 








sé 8 of | ofl od | ee Be 
@5idcelis ; 55 |e ° 
ef £8 38 $8/88/48 98 
oe Me. Se Sel Nelsen Dey 
ae B 8) 8] 8/48) 5S 
eS ene |e ee Ce Se AS 
Colossal statue* 178.33 10.77 10.24| 0.14] — | 052 — 
Statuctte! : 78.77 9.03 1207) 0.13; — \trace — 
7.36 6.23 6.20 trace|trace| 0.71 — 
Apollo, Gatto oma | 1). 70 644 9.97 a. trace) — 


Fellenberg. t Bibra. t Wingham. 


In Roman alloys the percentage of zinc was very 
variable, ranging from about 11 to 28 per cent. For 
ornamental purposes and scale armour they had an 
excellent alloy, of which the following are examples : — 


Brass Rosette,| Brass Stud, 








per cent, per cent. 
Copper £0.42 82 31 
Zine 18.77 17.11 
Lead ... 0.09 0.08 
Iron . “ ; 0.62 0.45 
Silver ; nin Trace Trace 
postal « and G Cobalt we wa Nil Nil 
Tio ae a Nil Nil 

| 99,90 99.95 


The Roman brass is one of the most ductile of the 
whole series of brasses. It is, besides, identical in 
composition with Tournay’s alloy (copper, 82.5 per 
cent.; zinc, 17.5 per cent.), which, on account of this 
property and its rich colour, is used for the manufac- 


ture of all French jewellery made from thin sheets in 
imitation of gold. 
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The following analyses represent selected examples 
of Roman brass containing the maximum amounts of 
zine : 9 


Z 1 nalyse s of; Roman Bra: &. 











sil 4) cdl ve] Zi el ad! og 
29 e¢2 22 BSige 22) ae, ef 
(Coins. Soin? 9 = S80 —E° oo «es 
oe (Re iNe SS (35/138) 58) Sh 
oF § 2 4 a) 2 Ea <a Ad 
1, Augustus, \ a F 
30 B.c. to al 87.05 0.72 11.80 trace) 043 trace trace trace, 
A.D.” 
2. Tiberiue.ét\ | 72.20) — 27.78 | - 
a pet 77.44 0.39 21.50 trace! 0.32 0.20 0.24 
4. Vespasian, || s1.97/ — 1868) 0.14| 0.12 ‘is 
‘ é * 
6 Trajan, $8 1/7759 0.99 an70 — | 02% 
6. Sabina, > 
wife of | : 
Hadrian, 82.35 0.43. 16.84 | trace) 0.38 trace trace trace 
100 to 137 | 
A.D§ , 
Other 
Objects: 
Fibula \ = ¥ 
found at) | 75.07 0.20) 24.45 0.28 _ 
Mayence 
i. armiet® ie 82.01 1.79)15.30 0.80) trace trace} 0.10 
8. Fibula* $4.45) 1.72|1231 144) 0.08 Psonic 
9. Needle, \ 2. 0%, = 
84.2. 2.36) 14.70 
Ireland © | 7 ' 
Bibra. + Gobel. t Phillips. § Tookey. 


Fellenberg 
* Church, ; 


As regards the composition of calamine brass in 





























this country and Europe up to the middle of the 
seventeenth century, the following examples are 
given: 
‘ ave 
glelgig¢giegisla 
elsei£'s\egisis 
7 ” 3 Pe = = = 
So) 7 vA s 
i Per | Per | Per Per Per Per | Per 
cent.| cent.| cent. cent.) eent.| cent.) cent 
1, Statue at Munich, 
1600 a.D.* ... | 76.90) 0,64)19.69 2.68 | 0.17 | 0.10 
2. Bas-relief,Germany, 
beginning of 17th i | 
centuryt... -- | 65,34] 5.04/2564 2.09 1.79 0.10 
3. Memorial brass, Eng- 
land, 4th century . | 66.64/| trace) 23.27. — 0.08 
4. Memorial brass, Eng- ' 
land, 1456 4.p.. ... | 67.54) 1.16/24.16 7.14 — _ _ 
5. Memorial brass, Eng- - ¥ 
land, 1470 a.D.{ 66.81} 2:56)28.50 2.13 - 
6. Memorial brass, Eng- 7 | 
land, 1504 a.p. _... | 64.00] 3,00)/295 3.50) - 
7. Angel’s head, 17th } } 
century, Germanyt | 59.35] 1.30) 37.63 trace, 1.13 | 0.39 | 0.20 
* Hampe. + Bibra. t Gowland. 


Unfortunately, one example alone, No. 3 in the 
table, is free from an excess of impurities or inten- 
tional additions, and with this exception none throw 
any light on the causes of the superiority attributed 
to calamine brass as compared. with that made by the 
direct union of the metals copper and zinc. 








Attention was recently called to the scarcity of labour 
in New South Wales, and an interim report by the Roy=l 
Commissioner appointed to inquire into the shortage has 
been presented to the Minister for Labour and Industry. 
It finds the shortage fully proved, and that there is, m 
the industries to which the attention of the Commissioner 
was directed by the evidence placed before him, room for 
3,247 more workers. Among the industries mentioned 
in the report was that of iron-moulding, where a shortage 
of 60 was noted, and stove-moulders, with a shortage of 
2), Sixteen iron-moulders were also required for Gov- ~ 
ernment dock work. 
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The Metallurgy of Steel, 


By F. W. Harbord and J. W. Hall. Fourth Edition. 
London: Chas. Griffin & Company, Exeter Street, 
Strand, W.C. 


The latest and fourth edition of this work has just 
been issued. Several improvements have been made, 
one of the most notable of which is the division of the 
hook into two volumes, the first, by Mr. Harbord; 
dealing with the manufacture and metallurgy of steel 
and the physical properties of finished steel; whereas 
the second volume is by Mr. Hall, and deals with the 
mechanical treatment of steel. The authors and pub- 
lishers are to be commended upon their enterprise in 
so often issuing fresh editions of this work. This 
would not of course, be possible unless there was a 
considerable sale, but as a result the reader is pre- 
sented with practically a digest of the current metal- 
lurgical literature in the form of a text-book. The 
trouble with many text-books is that they are fre- 
quently out of date by the time they are issued. 

Dealing with Mr. Harbord’s volume, one of the 
main features is the number of ‘illustrations. In his 
500 pages he introduces 300 illustrations, a procedure 
much to be commended because it enables descrip- 
tions to be shortened, and in most cases drawings con- 
vey more than words. After dealing with the Bes- 
semer process, the author treats upon the manufacture 
of steel] in small converters, and as an instance of 
the close touch with current practice we notice that 
some space is given to the Stock converter, a com- 
paratively recent invention. Dealing with small con- 
verters generally, the author says that with few ex- 
ceptions, where manufacturers find it necessary to 
make their steel in comparatively small quantities, 
small converters are used almost exclusively for steel 
castings. This, of coucse, is correct, but the small 
converter has given very poor results, except where 
it has been found possible to run the plant day and 
night, which means a large and continuous output of 
castings. We believe that except under these cir- 
cumstances the small converter is a failure, even for 
steel castings. In a chapter dealing with gas producers 
Mr. Harbord has been able to introduce descriptions 
of all the more recent producers, including the 
Hughes, Kerpely, and Rehmann. A considerable por- 
tion of the work is given up to considering the open- 
hearth process, but it could not be expected that a 
general work on steel should be so full of any one sub- 
ject as are -special treatises, such as that of Dich- 
mann. Another chapter, which gives the information 
up to a very recent period, is that dealing with the 
electric smelting of steel. A great deal has been pub- 
lished in the Press on this subject, and Mr. Harbord 
summayYises the information. 


The second volume, for which Mr. Hall is respon- 
sible, is equally wel] illustrated and equally to be 
commended. It is safe to say that there is. no im- 
portant feature of modern practice, apart from trade 
secrets so-called, which has been omitted. One excel- 
lent feature is a bibliography at the end of each chap- 
ter which enables the reader to seek original sources 
of information. These references will be found in- 
valuable to those who wish to make a special study 
of any one section, which is, as a rule, the object of 
the practical man when he consults text-books. One 
valuable section of Mr. Hall’s work is that dealing 
with forging presses, but practically all departments 
of the iron trade. such as tube-making. wire-rod roll- 
ing, tinning, and galvanising, are -dealt with. 
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Moulding Large Steel Slag Ladles. 


In a recent issue of the Iron Trapk Review are 
published some interesting particulars regarding the 
moulding of slag ladles by the Prime Steel Company, 
Milwaukee, U.S.A. This concern is now casting 
what are believed to be the largest slag ladles ever 
manufactured. Each ladle is asolid steel casting and 
weighs 20,000 Ib., the dimensions being 10 {t. 5 in. 
diameter across the top and 8 ft. 6 in. deep, the 
capacity being 300 cubic feet. With the exception of 
the rim, the metal at the top is 1% in. thick, increas- 
ing to 23 in. at the bottom, which is bowl-shaped. 














Fic. 1. ASSEMBLED 


tur Mov.p. 


witH CorRE 
PLACED IN 


Corr BEFORE BEING 


The mould is made in a pit, the ladle being cast 
right side up. The conical core, which forms the in- 
side of the mould, is suspended from the cope. A 
cross-section of the mould with the core in place is 
shown in Fig. 3. Fig. 1 shows the cope with the sus- 
pending core beneath. In making the mould the sand 
is first swept out, forming a cavity exactly the 
size of the inside of the ladle, as represented by the 
line, a b c, Fig. 3. The core is then assembled in 
this cavity and the cope is finished. The cope with 
the core is then withdrawn, and the mould is swept 
out again, this time to a size corresponding with the 
outside of the ladle as indicated by the line, d e f. 
Fig. 3. The cope and core are then replaced and 
the mould is finished. 





Fic. 2.—Lap.es AFTER BEING ReEMovED FROM MOULDS, 

The core, which is one of the most interesting fea- 
tures of the mould, is built up, and! consists of 16 
separate pieces. Its general construction is indicated 
in Figs. 1 and 3. Referring to these illustrations 
it will be noted that it consists of a solid, bowl-shaped 
hottom piece, P, Fig. 3, which is made exactly the 





shape of the bottom of the ladle, with 15 wedge- 
shaped slab cores resting on the bottom piece and 
forming the conical, inside surface of the. mould. 
The whole core is suspended by rods from the cope. 
Four 11-in. rods carry the bottom core and each slab 
core is also provided with three suspension rods, two 
on the side and one on the top. The slabs are each 
7 in. thick and 6 ft. 3 in. wide at the bottom. They 
are very strongly made, being heavily reinforced with 
steel rods and are provided with suitable eyes to re- 
ceive the suspension rods. The bottom piece is also 
strongly reinforced. Several cast-steel arbors, A, 
Fig. 3, are inserted in the hollow, conical part of the 
core to resist crushing stresses. 

The cope flask from which this core is suspended 
about 15 ft. square and 18 in. high; it is made of 
cast steel with steel cross-bars. Its sides are similar 
in cross-section to a rolled channel. Steel rails are 
laid across the top of the cope and the washers under 
the suspension rod nuts rest on these rails, thus dis- 
tributing the weight of the core. The cope and core 
together weigh about 20 tons. Great care is taken 
that the core shall be stiff and able to resist consider- 
able crushing stress, and also the upward pressure 


of the fluid metal in the mould. 





Fic, 3.— Cross-section or LADLE MOoULp, smlowiINnG 
CONSTRUCTION OF THE CORE. 
The inside of the mould is skin-dried before the 


cope is replaced. Only one pouring gate is used, as 
shown in Fig. 2. It consists of a riser, about 3 in. 
in diameter, extending vertically into the sand and 
provided with three feeding gates, one at the top, one 
about one-third, and one about two-thirds of the 
distance down the side of the ladle. The gates are 
about 2 by 4 in. in cross-section. Six small sink 
heads are spaced equi-distantly around the top of 
the ladle. The mould is made in the manner 
described in order to be certain that there shall be 
no cracks or checks in the finished product. 

The metal is poured from a 20-ton ladle and is run 
into the mould as hot as possible. Ordinary steel is 
used, melted in an acid, oil-burning, open-hearth fur- 
nace. After the casting has cooled it is taken out of 
the mould by the crane. The gates and heads are cut 
off, and the interior and exterior of the ladle are 
smoothed-up with a portable emery grinder. 
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Some Practical Problems of the Foundry. 


(Continued from page 


Drop-Bottom versus Solid Bottom Cupolas. 

Mr. J. Grant, in opening the discussion on drop- 
bottom v. solid-bottom cupolas, said that aiter long 
experience in the use of both kinds he had no hesita- 
tion in saying that he considered the drop-bottom 
was the best torm. The advantages he would claim 
for the drop-bottom cupola were that, in the first 
place, it made things easier for the men, and enabled 
work to be very much more quickly done. The speed 
with which the bottom could be dropped and the 
slag quenched as against the draw-out method, often 
saved overtime pay. In this way the drop-bottom 
was often profitable, besides keeping the men more 
fit. Again, owing to the speed with which the drop- 
out could be accomplished and the dump quenched, 
more coke could be recovered from the rubbish than 
when the furnace was drawn out. Then, in the case 
of the draw-out furnace the heat had to be main- 
tained during the draw-out by throwing on small 
coal. In the case of the drop-bottom this was not 
necessary, and the expense of the coal was saved. 
Again, in the case of the draw-out furnace, there was 
the expense of hooks and the upkeep of them. No 
hooks were required for the drop-bottom cupola. 
Another advantage of the drop-bottom cupola was 
that when it was necessary to examine the inside of 
the furnace it was much easier to get in. This was an 
advantage which most foremen and foundry managers 
would appreciate. In the case of the drop-bottom 
cupola there was no trouble whatever in getting inside. 
With regard to the disadvantages of the drop-bottom 
as against the fixed one, it might be urged that the 
putting in of the bottom every day was a lot of 
trouble, but this was not the case. If the bottom 
was properly fitted, the putting in was very easily and 
quickly done. Then the danger of melting the 
bottom would no doubt be urged as a disadvantage. 
But this occurred so seldom, and was so easily plugged 
up that it was not worth considering; besides, it 
would never occur at all with ordinary care. Another 
argument which might be brought against the drop- 
bottom and-in favour of the fixed one was that the 
first iron melted on the green bottom was apt to be 
harder. But this was not the case in the drop- 
bottom if it was properly worked. He had known 
cases where a drop-bottom ran hard iron at first, but 
this was due to the sand in the furnace bottom not 
being properly dried. For successful working of 
the drop-bottom a good deal depended on simplicity 
and lightness in construction. Wrought iron was 
better than cast iron for the doors, as they could 
be made so much lighter in wrought iron than in 
cast. Simple gudgeons and pins were the best for 
hinges, and a simple wrought-iron prop was better 
than the most elaborate method of fixing. He had 
seen a drop-bottom spoiled by being too elaborate. 
Mr. Grant summed up the advantages of the drop- 
bottom as follows: —Easier work for the furnace- 
men; saving of time of drawing out; more coke re- 
covered from the dump, owing to speed of quench- 
ing; no fuel required to maintain the heat while 
drawing out; saving in the expense of providing 
hooks and maintaining them; easier means of egress 
and ingress for observation purposes. As to the dis- 
advantages, Mr. Grant added : ‘“‘ I don’t think there 
are any real disadvantages whatever.” 

Mr. J. J. Howe said he was afraid Mr, Grant 
had knocked the bottom out of his cupola. Somehow 
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or other he (the speaker) had always looked upon the 
drop-bottom furnace as a kind of nightmare; with 
it they were always working with the awful possi- 
bility in view of the bottom coming out or the metal 
coming {through the edges and that sort of thing. 
His experience with drop-bottom furnaces was that 
they took as long as the solid bottom to draw out, 
and if anything went wrong with them there was 
very great trouble indeed; whereas with an ordinary 
cupola anything that went wrong could be usually 
put right in a minute or so. The drop-bottom cupola 
was not so economical. During the Saturday and 
Sunday the furnace became very cold, they had_ to 
put in an entirely new green bottom, and until that 
was properly heated the furnace could not be worked, 
In heating this up a greater amount of steam was 
produced, and this forced its way through the new 
bottom and they had the iron pouring through the 
fissures, thus realising the awful possibility of which 
he had spoken and making a very sad job. He did 
not think the advantages of the drop-bottom cupola 
under any circumstances were very great. In fact, 
he thought that in working one they were at a great 
disadvantage as compared with the working of a 
fixed-bottom cupola, where they had only got about 
one-third of the bottom to renew every day; in the 
latter they got a sand basis which was a good start 
for the bottom. With regard to the quickness with 
which the drop-bottom furnace was emptied, that 
was more than balanced by the time occupied in 
putting in a new bottom. He thought Mr. Grant 
must be a very economical foundryman if the cost of 
the draw hooks was such a consideration to him. 
The original cost was not great, and a set ought 
to last twelve months. With regard to throwing on 
small coal te keep up the heat in the solid-bottom ‘ 
cupola, he did not recognise the necessity of fuel 
throwing or raking out. Under ordinary conditions 
it was quite unusual, as far as his experience went, 
for it to be necessary to put in coal to assist the 
furnaceman to rake out his cupola. 

Mr. J. H. Toy said that he knew very little about 
drop-bottom cupolas, but he did know a little about 
solid-bottom cupolas, and it would take more than 
the remarks he had heard to induce him to adopt 
the drop-bottom. The time taken in knocking the 
front down, raking out and building up again ready 
for the next morning was well under the half-hour, 
with two solid-bottom cupolas. He only repaired 
the cupolas once a week, and, in fact, only let them 
get cold at the week-end. With the drop-bottom it 
would be impossible to do this, on account of making 
the bottom secure each day. No doubt it was very 
convenient just to draw the bolt and let everything 
out, if the cupola man wanted to get away; but the 
unnecessary time and labour had to be spent next 
day in making the bottom secure again. With a 
solid bottom he (the speaker) could rake out and 
make the front up again in two cupolas well under 
half an hour, without putting on coal or coke. 

Mr. Haitstone remarked that he had used drop- 
bottom and solid-bottom cupolas, and he might say 
that when once they got a run-out from a drop- 
bottom cupola they would see to it that another did 
not occur. It required a great deal of manual labour 
to stop it. He thought the most frequent cause of 
run-out with a drop-bottom furnace was tltat the 


furnaceman left slag on his _ bricks, He 
did not think it was at all due to sand 
contracting. If the furnaceman left any slag 


on the bricks before ramming his bottom in, he was 
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bound to get a run-out, because the slag had such a 
low mélting point that when once the iron was molten 
it melted that slag and found its way to the bottom. 
If he were putting in another cupola he would have 
one of the solid bottoms, but it would be of a form 
named, he believed, the Machiel cupola. That was 
a solid-hottom cupola, but had a false bottom under 
the solid bottom forming a receiver for the molten 
metal. That cupola could be raked out, the larger 
the size the’ more quickly. If it took half an heur 
with that cupola to rake out, and one could save 
three or four ewts. of coke on the bed each day, that 
cupola was going to be the best and most economical 
in the long run. Therefore, it entirely depended 
upon the conditions under which they worked and 
the size of the cupola as to whether they used a drop- 
bottom or a solid bottom. 

Mr. Heater: It would not be necessary except fora 


certain class of work to have a receiver. 


Mr. Peers: | think a receiver is good for all 
classes of work. 
Mr. Hower: I think that with a receiver the 


metal always has a chance of purifying itself. For 
all grades of metal a solid-bottom furnace is far 
better than a drop-bottom, and it is better to have 
a receiver than to rush the metal straight into mould. 
Even with light mixtures, if you are working from 
analysis, you work for a certain composition, and if 
you have a receiver you are better able to keep to the 
specification. 
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Mr. Haistone: I agree that a cupola with a re- 
ceiver is the best. With the ordinary type I have 
found in a number of cases that when a certain 
charge of pig-iron is put in the furnace the foundry- 
man does not get the whole charge into the hearth 
of the furnace. Foundrymen, no doubt, have noticed 
that down in the hearth of the furnace they do not 
always get a proper mixture. Nine cupolas out of 
every ten which will take a 10-cwt. charge, will only 
hold 7 or 8 ewts. in the hearth of the furnace. If 
that is the case, a complete charge of the proper 
mixture cannot be obtained from the mixture of the 
pigs in the furnace, because to mix that charge 
thoroughly you must have a receiver for the whole. 
Therefore, for light work it is most essential that a 
receiver be on the furnace. For heavy work it does 
not matter because the metal is mixed in the ladle. 

Mr. Grant, in reply, said that one of the principal 
objections which had been brought against the drop- 
bottom was the danger of melting out. He would 
repeat that that danger was very small indeed. He 
had had a furnace melt out oceasionally, but he had 
never any great difficulty in stopping it. He agreed 
with Mr. Hailstone that the trouble was always due 
to the slag. With regard to throwing on coal, he 
did not know what the practice was in the Birming- 
ham district. but in the North they had mostly fixed 
bottoms, zad coal was always thrown on to maintain 
the hea’. As to half an hour being considered a 
short time for drawing a furnace, he would have 
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thought that even one of the biggest furnaces might 
have been drawn out in fifteen minutes; but even 
fifteen minutes was a long time for a man to en- 
dure the heat and strain of drawing out a furnace. 
He thought it was a good thing if they could save 
the furnacemen that part of their labour. After a 
hard day’s charging in the case of a big furnace, 
where 40 or 50 tons were being charged, a man was 
pretty well tired out, and if he had a_ solid- 
bottom furnace he would then have to start the 
heaviest part of the day’s work. It was really a 
most important thing to save a man the labour of 
drawing out if it could be done. 


Construction of Annealing Pans. 

Mr. D. DarrymeLe, who opened this discussion, 
said that his firm were fairly large makers of cast- 
iron hollow-ware-saucepans, kettles and pots, round 
and oval, from | pint to 50 and 60 gallons capacity, 
all of which had to be tinned or enamelled, rendering 
it necessary to turn or scrape the insides perfectly 
clean. To enable them to do this they had to anneal 
all the work so as to make it soft enough for turn- 
ing. Of course, it might be said that they could 
use soft iron and so save the annealing. But if they 
used the iron very soft, they could not get the tin 
to adhere to it without a great deal of trouble. 
Again, annealing took away al] irregularities and 
strain from the casting, and so made them last much 
longer. It was important to make the annealing 
pans last as long as possible; roughly speaking, they 
got on an average only 14 heats from the pans before 
they were burned and twisted out of shape and of 





no further 


use. 
pans, the present one being shown in Fig. 1, 
in three parts—body, top ring, and bottom plate. 
The body part was 33 in. deep by 32 in. internal 
diameter and 14 in. thick of metal. The top ring 
was 11 in. degp, and of the same width and thick- 


They had used several designs of 
made 


ness. There was a loose plate in the bottom about 
1} in. clear all round from the edge of the pan. 
The hole in the bottom of the pan was to allow for 
easy expansion and contraction when the pans were 
heated up. The bosses on each side of the pan, 
which were about 8 in. square and 24 in. thick, were 
only used for shifting the pans from the packing 
room to the oven, and vice-versa; the arms of the 
trolley catching underneath, the pans were levered 
up and run into and out of the ovens. The pans’ 
were packed full of castings, but one had to be 
very careful with the packing, or the castings would 
come out all twisted. What was usually done was 
what they called nesting; that was, packing one in- 
side another. That kept them true to shape after 
annealing. The packing used was coke dust. Havy- 
ing been packed, the pans were run into the ovens 
and fired to a temperature of 980 deg. C., and then 
gradually allowed to cool down, the whole process of 
heating and cooling occupying about 30 hours. The 
pans were then taken out and unpacked. It was 
necessary to cast one annealing pan every day (and 
sometimes two) to keep up the stock, and this meant 
a cost of about 55s. to 60s. each pan. The weight of 
c 2 
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these pans complete averaged 14 cwts., so that it 
was a costly matter, more especially as after the 
pans had been burnt out of shape they had to be 
broken up and sold as very rough scrap. He would 
be very pleased if anyone could say how the dura- 
bility of the pans could be improved, either by altera- 
tions in the design or by any other method. The 
annealing pans were cast with the same metal as 
used for the hollow-ware, namely, about equal parts 
of No. 4 foundry and grey forge. 

Mr. F, E. Rosrnson said that he could not see 
why¥ one should not be able to get more than 14 
heats out of those pans. He had brought with him 
three sections which might lead up to some discus- 
sion. The design shown in the sketch (Fig. 2) 
3 ft. in diameter by 4 ft. deep and 1 in. thick through- 
out.’ It was bevelled and not tapered in section. 
It was made in one piece with loose bottom and lid 
and with lugs for lifting purposes. The pan was 
used for annealing hollow-ware iron castings, and had 


Was 


stood a minimum of 200 heats. He had no doubt 
that this number could have been largely increased 
if it had not been for the growth of the pans, which 


was the chief cause of their having to be discarded. 
Che packing of the castings was a most important item. 
Care should be taken that the articles placed in the 
pan should not come into contact with the sides of 
the pan, and an allowance should also be made for 
expansion during annealing. No material whateve! 
was used for packing. The articles simply had the 
cover laid over them, and sealed with a sand joint. 
Fig. 3 showed a design made in four parts, with 
flanges cast on the full length of each section, and 
having elongated oblong holes to give free scope for 
expansion and contraction during the annealing pro- 


cess. He had suggested this séction as being suitable 
for those who had not the means of producing a 
casting of the requisite size made in one part. 


Fig. 4 was given as an alternative design to Fig. 2. 
It was corrugated in section, a form of pan of 
which he did not believe thére were any in _ use. 
He had thougth it well to suggest this corrugated 
design, because in his opinion it ought to be one of 
the strongest sections, and should stand whatever 
strains were placed upon the pan, whilst in packing 
they were not so liable to get the articles in close 
contact with the sides of the pan. 

Mr. Hatitstone said that the design of an anneal- 
ing pan depended essentially upon the type of cast- 
ing to be annealed in it. Mr. Dalrymple had told 
them that he was using a pan made from No. 4 
foundry iron and grey forge iron, and of somewhere 
about the same composition as that of the casting to 
be annealed. Now, that pan was raised to a tem- 
perature of about 1,000 deg. ©., and the metal 
used for the pan was absolutely unsuitable for work 
under such conditions to get the best results. The 
metal contained at least 1 per cent. of phosphorus: 
it also contained at least about 3 per cent. of silicon, 
as well as a large amount of graphitic carbon. The 
moment that pan was heated up to a temperature of 
from 900 to 1,000 deg. C., the graphitic carbon 
began to grow, the phosphide of iron became liquid 
inside the main mass, and by reason of that the pan 
became distorted. One firm who were using anneal- 
ing pans employed a certain quantity of their own 
unannealed scrap, and so much of their own annealed 
scrap, t.¢., scrap from annealed castings (the latter 
so that the metal should not be too hard or brittle), 
and also a certam amount of hematite. This mix- 
ture gave the best results. He thought that if Mr. 
Dalrymple would buy; some scrap malleable iron. 
both hard malleable and the annealed malleable, and 
mix them with a close hematite, the life of the cast- 
ing would be such as would amply compensate him 
for the cost of the iron for the mixture in the first 
"ase 
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Mr. 
Dalrymple’s pans, did not think any great improve- 
ment could be made, though the smaller section at 


Mr. Heeore, in reference to the design of 


the top might be detrimental, and might cause 
trouble at the joint. He agreed with Mr. Hailstone 
that the phosphorus would be too high in the iron 
referred to. Phosphorus and sulphur should both be 
low in metal that had to resist great heat, as iron 
phosphide melted at a considerably lower tempera- 
ture than cast-iron free from phosphorus. The 
growth of these pans was the trouble, and iron should 
be used that had a close grain. 

Mr. Buxiock said that years ago he was in a 
foundry where they used wrought iron more than 
anything else. They found this very necessary for 
the annealing pans, because they could then knock 
them into shape again after they had given way. 

Mr. Grant said that he had had some experience 
in annealing the sort of castings mentioned by Mr. 
Dalrymple, and he was surprised to hear that these 


pans lasted for only 14 heats. There must surely 
he something wrong with the casting of the pan, 


which ought to last very much longer than that. He 
theught Mr. Dalrymple would do well to try putting 
in his castings without any packing whatever, and 
have the ‘ids sea’ed with a sand joint. He did not 
think the coke packing was at all necessary to pre- 
vent twisting, and to do without it saved so much 
labour. He had had experience extending over 15 
years of annealing hollow-ware castings, but for 10 
years they had been working without any packing 
material. The articles were placed one on top of the 


other, and if carefully arranged, the expansion did 
not make any difference. They had very little 
trouble indeed with regard to twisting. They went 


weeks and weeks without any twisting, and they used 
to do 20 tons per week. 





Possibilities of the Moulding Machine. 


Speaking recently on the subject of moulding 
machines for automobile castings, Mr. J. J. Wilson, 
of the Cadillac Motor Car Company, remarked that 
the impression seemed to prevail that any machine 
intended for the foundry does not require to be as 
well built as the one for the machine or pattern 
shop. Machines in the foundry, he said, were sub- 
jected to hard usage, and were constantly exposed to 
rust and sand or grit to a much greater degree than 
was the case in any other department. Sufficient 
attention had not been paid to the protection of all 
the wearing parts from sand. “If you are going to 
adopt machines in your foundry start right, make the 
selection with care and have the best pattern equip 
ment obtainable: iron flasks, well-made taper wood 
or metal snap flasks, which parts are interchangeable. 
All pin holes should be drilled accurately with a jig 
which has been fitted with hardened steel bushings. 
When the pattern is placed on the machine, after the 
type of machine most adaptable has been thought 
aut, the kind of pattern material and how it should 
be made, method of gating, kind of flasks, etc., then 
we have the complete equipment for making good 
work, except a man to make the castings. The 
superintendent, foreman or instructor must furnish 
the experience for the operator until he becomes 
proficient.” As to the results to be obtained from 
the judicious use -of the moulding machine, Mr. 
Wilson stated these to be:—(1.) A greater output 
per man and per pattern. (2.) Castings more uniform 


and true to pattern, which is essential in automobile 
castings or any other work where jigs and special 
(3.) 


tools are used for all the machine operations. 
The product at a reduced cost. 
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A Mechanically Operated Foundry 


Plant for Continuous Moulding, Pouring, and Conveying. 


The accompanying illustrations relate to the new 
whee] foundry of Messrs. French & Hecht, Davenport, 
lowa, U.S.A., the following particulars of which 
are taken from a recently published description in 
the ‘‘ Iron Age.” 

The entire plan and defails of arrangement and 
equipment were conceived and worked out in the 
mechanical department of the Company, and much 


of the constructional work was done in their own 
shops. Fig. 1 is a general view of the circular equip- 


ment installed by the Webster Manufacturing Com- 
pany, Tiffin, Ohio. 

The building housing the foundry is a two-storey 
reinforced concrete structure, with nearly all glass 
sides and a modified monitor roof, the foundry preper 
being on the second floor, while the spaces for the 
storage of sand and coke and the tumbling barrels, 
grinders, etc., are located beneath. The moulding 


and casting of small work weighing not over 75 Ibs. 
are done on the continuous plan, the mechanical 
equipment being arranged in completely circular form. 
Cireular conveyors distribute sand to the down-spouts ; 
platform or table, shown in 


a circular travelling 








Fic. 1. Generar View or 
Kig. 1, receives the moulds as they are made and 
carries them around to the cupolas, where they are 
poured off, without stopping, from ladles suspended 
from trolleys on an endless overhead rail. This rail 
passes around the cupolas and over a portion of the 
mould-conveying tables. 

Passing a few feet farther, the moulds are broken 
out into a hopper in the floor from which the sand 
is spouted to the mixing machine below, while the 
castings are carried away in a chute to the cleaning 
floor. A view of the mixing machine and the cast- 
ings chute is given in Fig, 3. The general view. 
Fig. 1, shows the moulding floor, with the overhead 
sand conveyors, the spouts to the moulding stands 
and the circular mould-conveyor platform. Fig. 2 
gives a plan of the circles, indicating the method by 
which the sand conveyors are driven. 

The charging floor is of ample area, giving room for 
storing lining brick, iron, coke, etc. The charges are 
made up on the lower floor of the building in charg- 
ing trucks, which are then lifted by the elevators, 
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pushed along on tracks to either cupola, where air 
hoists, which are clearly shown in front of the cupolas, 
do the tilting and dump the charges. The blower sup- 
plying the blast is located behind and between ttc 
cupolas, gates in the tuyere pipes on the foundry 
floor below regulating the amount of air used. 


Sand Mixing and Conveying. 

The sand-screening and mixing machine shown in 
Fig. 3 is located on the ground floor, and the sand 
which is shaken out from the moulds above is teu 
into it by the hopper. New-sand is added as re- 
quired, and the mixture is delivered from the 
machine to the boots of the twin steel-encased 
elevators, which extend upward 42 ft. to the floor 
above to feed the inner and outer circular sand con- 
veyors. Gates are provided in the boot spouts, which 
are operated from the moulding floor so as to regu- 
late the delivery of sand to the elevators. 

An electric motor belted to a countershaft drives 
the elevator, the power being transmitted through 
hevel gearing at each end of the countershaft to the 
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AND Sanp Conveyor. 


head gearing. The clevators discharge the sand into 
conveyors which, as can be seen from the section at 
AA, Fig. 2, are of the simple drag type with steel- 
plate flights and a trough of cast-iron. This trough 
is 14 in. wide and 8 in, deep inside, and is made in 
6 ft. sections. The flights are spaced 16 in. apart, 
and each one is rigidly secured to the ? by 3-in. bar 
of steel, which, in sections, end to end, forms the 
continuous circular member of the moving parts. 
There is a cross bar with a flanged wheel at each end 
running on rails formed by angle irons along the 
upper edges of the trough on each side which sup- 
ports and carries the moving parts. At this point 
there is also an outward-facing V-grooved jaw, or 
cable grip. The circle of these jaws, spaced at in- 
tervals of 16 in. all the way around the conveyor, 
forms a sheave receiving a wire rope by which the 
conveyor is operated. The outer conveyor has a 
diameter of 102 ft., measured to the centre of the 
trough, and the inner one has a diameter of 68 ft. 
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\long that portion of the circle devoted to mould- 


ing are located 42 down-spouts to the moulders’ 
stations, 25 from the outer conveyor and 17 from 
the inner. Each of these spouts is 9 in. square, 


inside measurement, and has a double undercut dis- 


Fic. 2. 


charge gate controlled by a hand-lever at the bottom. 
The supply of sand is kept slightly in excess of the 
maximum demands of the moulders so that a lit: 

is always carried past the last discharge spouts and 
round to the tail discharge spouts near the elevators. 


ever. 
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The Circular Mould Conveyor. 

Nearly, if not quite all, the previous forms of 
mechanical mould carriers have been of jointed con- 
struction with many moving parts. A departure from 
this practice has been made by French & Hecht in 





\ 


- eo —s - 
a —— Fees tb Cross.and to Clear by /$ 
Peony a” =— a 


Pian or Continvous Movutp anp Saxp 


ConvEYING PLANT. 


constructing a circular cast-iron table bolted into a 


practically rigid unit with no working joints what- 
This rigid circle operates on a single track laid 


on the floor with one file of supporting wheels, as 
shown in Fig. 1. A 


motor-driven lineshaft crosses 
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By watching the tailings from these spouts the atten- 
dant regulates not only the total supply of sand but 
also its division between the two conveyors. 


View or CHarGine Foor. 


this circle under the floor and is controlled by an 
attendant at the centre of the circle. At each end 
of the lineshaft there is a worm-gear connection to 
the chain drive for the mould conveyor which is thus 
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driven at two diametrically opposite points. From 
his position in the centre it is possible for the atten- 
dant to regulate the speed of the conveyor according 
to the work of the men pouring off the moulds as 
they pass the cupolas. The moulders’ stations being 
located both outside and inside the mould conveyor, 
it is possible to utilise every running foot of the 
table. 

This circular equtpment for small work occupies 
only about half of the second floor. The remainder of 
the floor space which is located on the other side of 
the cupolas and is served by them is given over to 
heavy work, principally machine moulding. A large 
core room with sand-elevating machinery, also fur- 
nished by the Webster Manufacturing Company, is 
located on this floor as well. The two-storey arrange- 
ment of the foundry as a whole permits of the 
quick removal of sand and castings from the moulding 
floor to the mixing machinery and the tumbling 
barrels on the floor below, both descending directly 
by gravity. 





British Foundrymen’s Association: 
Halifax Branch. 


Annual Meeting. 


The first annual meeting of the Halifax Branch of 
the British Foundrymen’s Association was held on 
Saturday, January 20. The afternoon was devoted 
to a discussion on “Foundry Problems,’ at the 
Technical School, when Mr. H. Campbell, the presi- 
dent, occupied the chair. A number of technical 
points were introduced by various members, in the 
consideration of which much interest was displayed, 
and the debate proved a very instructive one. 

In the evening a dinner and social were held, at 
which a large company was present. Mr. Hugh 
Campbell presided, and he was well supported. 

The loyal toast having been duly honoured ftom 
the chair, 

Mr. E. W. Situ proposed the “ British Foundry- 
men’s Association,’ and associated with it the 
* Halifax and District Branch.’’ His earlier remarks 
were full of astonishment that considering the im- 
portance of the founding industry, and, perhaps, of 
iron in particular, the Association of which 
Halifax had now formed a branch had so late a 
beginning as 1904, and he proceeded to lay stress on 
the fact that they aimed at furthering the science 
of the industry, both in a theoretical and practical 
sense, without regard to commercial relationships 
hetween employers and employed. The Halifax and 
District Branch might be reasonably described as a 
pretty healthy offspring for a beginning. They 
started with a large number of members, and upwards 
of 120, he helieved, the figures were at the present 
time. 


Mr. J. FE. H. Atisut, of Manchester, the General 
Hon. Secretary of the parent Association, said, 


in replying, that the Association was making splen- 
did progress and that their numbers were increasing 
rapidly. There were 850 members on the books at 
the present time, and this number would be largely 
added to by the formation of a Branch at Newcastle- 
on-Tyne. So they should soon reach four figures. 
To show the need there was for foundrymen to take 
every advantage of improving themselves in their art, 
he dealt at length with the increasing demands which 
were being made upon their skill and genius, and he 
pointed out that they had friends innumerable offer- 
ing scientific papers, which left plenty of room for 
a number of papers on the practical side, and these 
were much needed. 
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Tue CHatrmMan took advantage of an opportunity 
to observe that it had been thought that ironfounders 
did not need educating, and that it was looked upon 
as an unnecessary thing for them, but anyone who 
had knowledge and experience of ironfoundry work 
would be compelled to acknowledge that of all the 
branches of engineering, ironfounding was the one 
which demanded the most skill and expert workman- 
ship. 

Mr. Frank Berry gave “The Town and Trade of 
Halifax and District,’ and in doing so he com- 
mented on the fact that the iron trade was becom- 
ing a very large factor in the trade of the area 
covered by the toast. The town was known all over 
the world, especially for its machine-tools, and he 
noticed the other day that Leeds was complaining 
that the machine trade was leaving that town and 
going to Halifax and other places. 

THe CHarrRMAN, in reply, teuched upon the high 
rates. He was not one of those who liked high rates, 
but, contrary to some people, he contended that the 
high rates, whatever might be their effect in some 
ways, were no bar to the increase of manufactures 
in the district. The iron and engineering trades up 
to a year or two ago experienced a couple of years 
of very trying depression. Families during that 
period emigrated, and there was an explanation for 
a certain decrease in the population. It would cer- 
tainly be an advantage if the rates could he brought 
down. High rates told most of all on the man who 
lived in the cottage, and it was on his behalf more 
than anybody else he should advocate a reduction of 
the rates. Halifax during the last eighteen months 
had been doing very well. The engineering trade at 
the present time was in full prosperity, and he hoped 
it would continue to be so for some time to come. 

“The Visitors’? was given by Mr. J. G. Rosrnxson, 
who expressed the pleasure it was to see so many 
among them. 

Mr. J. H. Wuitiey, M.P., replied, and after ex- 
pressing his sympathy with the objects and aims of 
the Association, said it seemed to him that the 
foundrymen’s trade might be described as the founda- 
tion of all things. He supposed that the great bulk 
of the things which were the pride of their modern 
civilisation would disappear but for the fact that 
the trade of the foundrymen was at the base of them 
all. Things of constructive use and engines of 
destruction alike, owed their beginnings to. the 
operations of that particular trade. They had, in- 
deed, done well in that town in getting together 
such a large membership, particularly of the younger 
members of the trade, to talk over and study the 


many things which affected them in a scientific 
aspect. 
The toasts were interspersed with musical and 


other items. 








Skin-Drying of Green-Sand Moulds. 

Can any reader give me information regarding 
the skin-drying of green-sand moulds?  T have a 
great deal of skin-drying to do, and the present 
method is to kindle a fire in a cast-iron box or 
chaffer, or on a plate, and let the fire sit over the 
mould till the mould is sufficiently dried. This 
method is wasteful, slow and dirty. I have also used 
drying machines driven by a fan, but these are too 
large and clumsy for the work in question. T have 
also used gas, the flame being played all over the 
surface of the mould from a jet held in the hands 
of a boy. This also was expensive and slow. I 
would welcome any suggestions your readers could 
give me regarding skin-drying. 

“A. C. M.,” Belfast. 
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They would find in him an 
earnest worker and one who ‘took a real interest in 


* 
Development of Steel and Iron Founding. 
Annual! Meeting of British Foundrymen’s Association: Sheffield Branch. 
The annual meeting of the Sheffield Branch Si steel-casting industry. 
British Foundrymen’s Association was held at the 


Literary and Philosophical Society’s Rooms. on 
Tuesday, January 23, Mr. Percy Longmuir, B.Met., 
President of the Branch, in the Chair. 

The Secretary, Mr. R. W. Kemlo, read the Report 
of the Committee for 1911, which showed that the 
membership was 97, as compared with 79 twelve 
months ago. There were also eight new members to 
he elected which would bring the total to over 100. 
The year ended with a balance of £9 10s. 10d. in 
hand. The Committee expressed hearty thanks to 
the gentlemen who had read papers during the year, 
but they regretted that the attendance of members 
was not what the programme justified them in expect- 
ing. Three members of the Committee, Messrs. H. 
Bagnall, W. H. Hatfield and FE. Houghton, retired 
this year according to ru'e. A new member would 
also have to be elected in place of the late Mr. 
W. J. Morris, of Butterley, and the Committee pro- 
posed to increase their number from 9 to 12. The 
Committee added that since the inauguration of the 
Sheffield branch four years ago all their meetings had 
heen of a serious character. This year they proposed 
to have an annual dinner. 

The President expressed the hope that the proposed 
dinner would be a success. He referred to the suc- 
gess of the dinners of the Halifax, Manchester and 
London branches, and he did not see why Sheffield 
should be behind any of these towns. He also alluded 
to the fact that the attendance at the various lectures 
had not been what might have been expected. They 
could hardly expect the Committee to continue work- 
ing with the same heart and enthusiasm if they were 
not properly supported. 


The report was adopted. 
Election of Officers. 
Mr. H. Pitkincton moved the re-election of Mr. 


Percy Longmuir as President of the Branch. He had 
seen a great deal of the work of their President in 
that Branch and in the National Council. They had 
also been associated in the parent Association, both as 
President, and he knew that Mr, Longmuir would 
continue to do his very best to promote the success 
of the Branch. 

Mr. J. R. Hype seconded, remarking that he and 
Mr. Longmuir were students together at Sheffield 
Technical School some 11 years ago. He was then 
pretty well versed in practice and was now well versed 
in theory; he had an excellent combination of both. 

The election was carried unanimously with applause 
and the President, in acknowledging his appointment, 
said he greatly appreciated the honour which the 
members had again conferred upon him. 

Mr. W. Oxtey proposed and Mr. J. G. Crowrner 
seconded the election of Mr. T. H. Firth as Vice 
President. 

Tue Prestmpent, speaking in support, said he had 
hoped to see Mr. Firth take the presidential chair ; 
but Mr, Firth was a man who wou!d not take up a 
position unless he could give the proper time to it, 
and they hoped he would be in that position twelve 
months hence. 

The resolution was carried. 

Tue Presipent moved the election of Mr. Samuel 
Osborn as Vice-President. The name of Osborn was 
one of the best known in Sheffield and they were 
specially fortunate in securing Mr. Osborn for this 


position in view of his intimate connection with the- 


the subjects which came before their Society. When 
he came to take the chair they would have a man who 
would encourage the steel side of their work. As 
they knew the steel side of their work had been 
much neglected. 


Mr. PrLKINGTton seconded, and the proposal was 
adopted. 
Mr. CrowtHer proposed and Mr. Hartriecp 


seconded the re-election of Mr. Kemlo as Secretary 
and Treasurer, both gentlemen bearing high tribute 
to the excellent work done by Mr. Kemlo. 

Mr. RepMAyYNE, one of the auditors, supported and 
referred to the splendid way in which all the books 
of the Branch were kept, and the President in sup- 
port said all the work of the position had been well 
done and nothing had been too much trouble for their 
Secretary to undertake in the interests of the Branch. 

The resolution was carried unanimously. 

Mr. Kemio, in his response, expressed the disap- 
pointment he sometimes felt at the small attendance 
of members at the lectures. He was, however, glad 
that the work he had done had been appreciated. 

Messrs. Crowther and Redmayne were re-elected 
auditors. 

The retiring members of the committee: Messrs. 
Bagnall, Hatfield and Houghton were again elected, 
and Mr. Hyde was appointed to take the place of the 
late Mr. Morris. The Committee were empowered to 
add three additional members to the committee as 
occasion required. 


The Presidential Address. 

Mr. Longmuir then gave his presidential address, 
the subject being: “The Development of Iron and 
Steel Founding.”’ He commenced with a brief chat 
on the work which lay before those who were anxious 
to enter upon research work. Many remedies had 
been advanced for faults in founding. At one time 
it was fluxes, at another chemical analyses and then 
the use of titanium. He did not disparage any of 
those; all three were useful and served a purpose. 
But there were still great difficulties to be overcome 
and daily new problems presented themselves in the 
foundry. Moulding alone offered a wide field . for 
research ; it could not be said that knowledge on this 
subject was complete, and he doubted very much 
whether it would be in their time. Core making 
and mechanical moulding also needed more study ; 
there was a science in machine moulding just as 
there was in hand moulding, and it meant a good 
deal more than sticking a pattern on a pattern plate 
and putting it on the machine. Next came melting, 
and if they searched the whole foundry field of Britain 
they would find plenty of room for study in this 
department, not merely in finding special fluxes and 
brands which were used, but also in ascertaining why 
they were used and what effects were produced. 
lrequently they were annoyed at the fluctuations 
which occurred apparently under similar conditions, 
but it was not sufficient this year to say these fluctua- 
tions were there, they must make their best endeavour 
to discover the reasons for them. Turning next to 
fuel, and having referred to oil, gas and coal, includ- 
ing coke, he remarked that the electric furnace had 
come as a new kind of heat producer. Every fur- 
nace, particularly those for steel castings, was worthy 
of close consideration. A short time ago he closely 
studied several German foundries which were flooding 
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this country, Sheffield included, with light steel cast- 
ings, the product of the electric furnace. While for 
light, intricate steel castings the electric furnace 
might be used, yet for iron and brass founding it 
was out of the question. In a good deal of work 
it was at present too costly. 

As 


an Association they ought also to give 
more attention to the cost ol production. 
They could not discuss questions of labour or 
the commercial side of the foundry, but the 


correct ascertainment of costs represented a subject 
which was within their scope. As business men they 
should recognise the value of accurate costing. He 
knew the Americans carried this to the extreme, pro- 
fessing to work it out to the fifth’decimal of a cent. 
But they need not trouble to work their costs out to 
the decimal of a penny, though they should at any 
rate make an effort to get accuracy in the shillings 


column, He understood there were very few 
foundries which did that in this country. The points 
he had raised were common, more or less in both 


iron and stee] practice and they represented directions 
in which development could very well take place. 
There were, of course, other points. Iron, for ex- 
ample, grey irons used very largely in certain dis- 
tricts, and particularly in Lancashire, were subject 
to heat-treatment, which effected a vast improvement 
in their properties, and rendered them specially suit- 
able for certain work. Here was a field for study; a 
field which would pay for the time devoted to it. The 
effect of the heat treatment of malleable iron was 
universally recognised, and they had an active member 
of their Association who had done some extremely 
able work in this matter. But if they took the 
malleable-iron industry of Britain they could not say 
that a knowledge of the after treatment was com- 
plete in every detail so that every iron founder would 
know just precisely the best conditions for producing 
the best results. Here was not only an enormous but 


a profitable branch for research work. Steel, too, 


was submitted to after-treatments. Multitudes of 
papers had been written on the after-treatment of 
steel; an enormous amount of work had been done of 


great value, but even all that had been done only 
touched the fringe of the subject of heat-treatment 
of steel castings. The field was still a big one with 


much to be done. When they got to steel a new con- 


dition was met which was not found in 

malleable iron. In the one the _ conditions 

could be more or less standardised. Steel 
3 


castings varied enormously in weight and section, and 
the treatment suitable for small castings would not 
apply to.the larger ones. The difficulty of reheating 
large intricate and weighty castings was so great 
that sometimes more damage than good was done. 
There was the mass to be taken into consideration. 
The first thought to the man on the foundry floor 
was not so much one of temperature as of getting 
the heat right into the middle of the casting. The 
question of mass was of vital moment, and it was 
one which be thought he was right in saying had 
received very little serious study. 

All these points led up to the question of how 
could they further develope iron and stee] founding. 
The answer of a man like Carlyle would be ‘* More 
work, more work, and earnest work.’ There was 
more research work done in the foundry than in the 
hest equipped laboratory: whether the work was 
published or not mattered little. The finest research 
work certainly lay in the study of failures and 
wasters. Foundrymen, in times past, thought a 
waster a disgrace. It was certainly a disgrace if the 
lessons were not learnt and fathomed. It was a dis 
grace to repeat a mistake time after time without 
any effort to apply the knowledge gained. In saying 
failures offered a great field for study, he did not 
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mean microscopic or chemical analysis alone. The 
man on the moulding floor vould, by careful study 
of his work, gain a knowledge which could not be 
secured in the finest laboratory, and that knowledge 
was of real value. 

In considering foundry progress as a whole, one 
had to couple up the work of the scientist, the 
engineer and the foundryman. Given all three, 
knowledge of the utmost value would be gained. He 
concluded by referring to the remarkably good work 
which the Branch had done, and appealed to members 
to attend in larger numbers the interesting and 
instructive lectures given in connection with the 
Branch. 

Coming next to his paper proper, on the develop- 
iment of iron and steel tounding, the President re- 
marked that in a lecture given in Sheffield some years 
ago, on * Iron Foundry Practice,” it was shown that, 
as a rule, the average casting was judged by one, or a 
combination of the following factors:—(a) General 
appearance and truth to pattern, (b) machining, (c) 
the properties of test bars attached to the casting, 
(d) the resistance offered to the circulation of water 
or steam. Each stage followed in the production of 
a casting had a very decided effect on one or other of 
these factors. These stages of production might be 
described as determining conditions in that they 
determined the success, or otherwise, of any casting. 
The determining conditions given in the lecture 
referred to were (1) composition of charge, (2) the 
mould and its cores, (3) method of melting, (4) cast- 
ing temperature, (5) the presence of foreign matter, 
sand, slag, blow-holes, (6) shrinkage or contraction 
faults. These six conditions did not, by any means, 
cover the whole of the stages governing the pro 
duction of castings, but they served the purpose of 
drawing attention to some of the more essential 
features. The composition of the charge and the 
method of melting it were of very great importance. 
and were generally recognised. So, too, the method 
of moulding and core-making had a very distinct 
effect on the final product, which was recognised in 
all foundries. There were, however, many little points 
which did not receive general recognition, and it was 
these unrecognised items the President examined, 
omitting the more recognised points of composition 
and melting. Every foundryman would admit that 
each new casting constituted a fresh problem, and 
the greater the amount of trained thought brought 
to bear on the problem, the greater the amount of 


success resulting. Every founder would also admit 
that wasters were produced from time to time. The 


production of a waster casting was only a disgrace 
when its lessons were not learned, and the experience 
gained from it was not utilised. Every waster casting 
should be regarded as a subject for research or in- 
vestigation, and if this was followed out the ex- 
perience gained was of great value. Success was 
often reached by a study of failures and an applica- 
tion of the lessons they taught. Obviously a waster 
might be due to the condition of the moulds or to 
the condition of the metal. In some both 
mould and metal might be at fault. 

Porosity of mould and cores was the chief solution 
of many defects, so far as the mould was concerned. 
A porous mould would readily take care of the air 
displaced by the metal, and the gases generated by 
casting. A porous mould would not necessarily re- 
move gases contained in the metal before casting, and 
hence blow-holes were divided into two classes (1) 
those due to the mould and (2) those due to the 


cases, 


metal. Taking the mould first, generally speaking, 
any source of disturbance which 


led to bubbling, 
would result in the trapping of gas bubbles. There 
was thus some similarity in the source of the blow-hole 
and that which led to a scab, but in the latter case 
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the disturbance was sufficiently violent to tear away 
the sand and thus offer a route for the escape of gas. 
In both grey iron castings and brass castings, blow- 
holes when present were in the majority of cases due 
t» the mould and not to the metal. With green 
sand moulds, a hard or too damp mould was certain 
to blow, and this applied to the mould as a whole or 
to parts of it. Local hard spots in the face of a 
mould led to disturbance, and the resulting blow-holes 
were due to trapped metal gases, and not to the 
formation of steam. Local wet spots led to the 
formation of steam which could not escape and 
was, therefore, in small quantities, trapped in blow- 
holes, or, if in large quantities, ejected the metal 
through the gate. Apart from the condition of the 
sand, mould or core, blow-holes might originate from 
the presence of other metals, for example, chaplets 
in the mould. Any metal forming part of the mould 
as, for example, chills, spindles, rods, ete., would, 
unless free from rust and moisture, give rise to blow- 
holes. Lining shafts was a process limited to the 
brass foundry, but quite apart from the metal or 
alloy employed, the metallic core must not only be 
perfectly dry, but must also be free from rust, which 
was a chemical combination of oxide of iron with 
water. Rust or scale, quite apart from preventing 
metallic contact, would, under certain conditions, give 
rise to the formation of gas, which, trapped within 
the metal, resulted in blow-holes. The practice of 
heating a metallic core or chill was therefore good, 
and in dry sand moulds nearly always led to success. 
With a green sand mould, the introduction of a worm 
core or chill, should be followed quickly by casting, 
otherwise moisture would condense and _ blow-holes 
result. Practically then, blow-holes in grey iron or 
brass castings were caused in the majority of cases by 
the formation of steam or the impervious nature of 
a part or the whole of the mould to the passage of 
gases generated in the mould during casting. Blow- 
holes in steel and white-iron castings might be due to 
the condition of the metal, but it was always well 
to be certain of the mould before blaming the metal. 
This could be readily assured by the appearance ot 
the blow-holes themselves, as those due to the mould 
always showed oxidation tints. Gases absorbed during 
melting and liberated on solidification gave bright 
blow-holes free from oxidation tints. 

After the mould had been filled, three important 
stages followed, and these were shrinkage, contrac- 
tion and warping. Shrinkage and contraction were 
often confused, but, whilst related, they repre- 
sented dissimilar processes. Shrinkage referred to 
the gradual lessening in volume of fluid metal as it 
approached the solidification point, at which shrink- 
age ceased and contraction commenced. Contraction, 
therefore, represented the lessening in length or in 
volume of the solid material as it fell to the atmo- 
spheric temperature, Warping was simply unequal eon- 
traction induced by different thicknesses of metal in 
the casting. It was easy to measure total contraction, 
but it was not easy to measure liquid shrinkage. 
Shrinkage had to be met by further supplies of fluid 
metal until solidification of the casting was complete. 
This was obtained by means of gates or feeders 
designed to solidify at a later period than the cast- 
ing. The art of feeding was one requiring much 
greater attention than it had _ received, and 
systematic study in this direction would lead to 
profitable results. 

On becoming solid, most metals or alloys contracte| 
with a falling temperature. There were exceptions, 
bat these did not oppose the general rule. Contrac- 
tion was a natural function, and within the limits of 
the metal used, the more of it that took place the 
hetter, for every casting should show its full amount 
of contraction, otherwise there were certain to be 


either blow-holes in the metal or stressed products, 
thus leading to condemnation. Contraction cou'd be 
met by providing yielding cores, yielding moulds, or 
by Icosening all parts which retarded movement in 
the casting. In some cases the distortion resulting 
from contraction was due to the distribution of metal 
in the casting, and obviously attention to the mould 
could only partially remedy a defect due to design. 

Faults due to the pattern represented an inex- 
haustible topic, but, in the majority of cases, might 
he simply expressed as due to a departure from that 
canon of foundry faith, gradual change in thickness 
of section. A further aspect of the same question 
was found in crystallisation, if during cooling con 
ditions were present which affected the crysta! 
growth or caused it to take a particular direction. 
Such retardation would give rise to planes of weak 
ness if not actual fracture. Faulty design in a pattern 
showed mest in the case of castings subjected to water 
or steam tests, and it was not sufficiently realised that 
when under such tests the casting was temporarily 
extended by the internal pressure, an effect which 
intensified any local defect. 

The ideal casting was one that passed from the 
liquid to the ‘solid state at a uniform rate in all 
parts, and one in which solid contraction was fully 
shown without developing any stresses as the resuit 
of contraction or particular routes caused by crystal- 
isation. It was well to note that the balance of the 
pattern should not be thrown out of gear by the 
gates. Thus, in the case of a symmetrical casting, the 
gates, which were part and parcel if it, might be 
cut in such a fashion as to thus develop contraction 
stresses in the casting. : 

Turning to some purely metallurgical aspects, per- 
haps one of the problems on which information was 
most urgently required, was that of the influence of 
oxygen. This influence was largely utilised in many 
refining processes, and was chiefly illustrated in the 
case of Bessemer blows and Siemen’s steel making. 
Oxygen, or rather dissolved oxide, was a problem 
that had to be faced daily in every steel and brass 
foundry. Oxidised metal did not necessarily imply 
blown metal, for example, copper castings might be 
perfectly free from blow holes and yet be saturated 
with oxide to the point of harshness and dryness. 
Excess of oxygen in the metal induced red-shortness, 
a pont of little moment to the founder; but at atmo- 
spheric temperature excess of oxygen was shown in 
dry fractures and low elongations. With grey cast 
irons, owing to the appreciable amounts of silicon 
and manganese present, the oxide problem during 
melting was cf less moment. In the ordinary cupola 
the presence of a slightly oxidising atmosphere was 
shown by the manganese and silicon losses. He (the 
speaker) had had a really tangible case in which he 
could definitely attribute abnormal behaviour in the 
casting as being due to the absorption of oxide during 
melting. It was worth noting, however, that certain 
irons had the reputation of being of a stronger 
nature than others of a similar composition, and ob- 
servations of this special nature or “ body ’’ had been 
coincident with conditions which favoured the absence 
of oxide. It was also singular that pig-iron from a 
rapidly driven furnace did not seem to possess the 
same body as did similar grades of iron from a 
normally-worked furnace. If oxygen was present in 
cast iron, in all probability it was there before the 
cast iron had been passed through the cupola. The 
question of oxygen in cast iron was a very open one 
and called for much further research and investiga 
tion. 

The relations between copper. and oxygen were 
more fully appreciated than those hetween iron and 
oxygen. A characteristic feature lay in the influence 
of cuprous oxide on the solidification point of copper. 
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Pure oxygen-free copper solidified at a temperature of 
1,084 deg. C., but as the content of oxygen increased 
the temperature of solidification gradually fell until 
when 3.5 per cent. of cuprous oxide was reached, the 
mass solidified at 1,065 deg. C. Further increments 
of oxygen resulted in the appearance of structurally 
free cuprous oxide, and the temperature of solidifica- 
tion then rose as the amcunt of oxide present was 
further increased. 


The more easily handled methods of de-oxidation 


lay in the use of agents, such as zinc, manganese, 
ete. ; many commercial copper castings contained ap- 
preciable quantities of zinc, but smaller quantities 
could be made to yield solid castings of a copper con- 
tent reaching to 99.5. The method was, after melt- 
ing under charcoal, to “ flare” the copper, that was 
to push a small piece of zinc to the bottom of the 
crucible. The oxygen of the cuprous oxide would pass 
over to the zinc, and as the temperature of the melt- 
ing copper was above the boiling point of zinc, the 
vapour of the zine coming up through the copper 
would convey any oxide formed to the surface. The 
favourite deoxidiser was phosphorus in the form of 
phosphor-copper containing 15 per cent. phos- 
phorus. An addition of 4 lb. to 50 Ibs. copper would 
give a theoretical phosphorus content of 0.15 per 
cent. The actual amount of phosphorus remaining 
in the metal would depend upon the amount of oxygen 
present in the copper. Manganese and silicon acted 
in a similar manner to phosphorus, and might be 
procured in either the ferro or the cupro form, the 
latter being used for copper and the former for 
alloys in which an introduction of iron was not a 
disadvantage. 

In the case of nickel, oxide was most tenaciously 
retained by the metal. When making castings 
the metal must be de-oxidised before pouring, and 
the most suitable agent was manganese added as 80 
per cent. ferro-manganese. If the iron introduced 
was objectionable, then mangesium or metallic man- 
ganese, such as Goldschmidt metal, should be sub- 
stituted. Not only must nickel when used alone be 
de-oxidised, but also when employed as a constituent 
of alloys, such as German silver and nickel steel. 

Of the metal already dealt with--iron, copper, and 
nickel—the chief feature lay in the fact that they were 
readily oxidised and the oxides formed remained in 
the metal, affecting its properties. Metallic tin 
would unite with oxygen at light temperatures, and 
would also reduce copper owide, the resulting oxide of 
tin being retained by the alloy. On re-melting an 
alloy containing zinc, a certain amount of zinc was 
lost, chiefly by volatilisation or boiling off, the vapour 
burning into oxide when it ‘reached the air. Loss 
of zine was a function of the temperature reached 
and not the amount present in the a'loy. 


This was 
illustrated in the following instance: 


Highest Zine present in Loss of 
temperature. the casting. zinc. 
Alloy. Deg. Cent. Per cent. Per cent. 
Red brass : 1,3 10.2 28, 
Yellow brass 1,182 26.0 26.1 
Gun metal... 1,173 18 27.7 
Muntz metal 1,033 40.5 19.0 


Given the right composition, correct treatment in 
melting, with due reference to oxidisation, and a pro- 
perly formed mould, then one would naturally expect 
the fullest properties the composition was capable of 
yielding. The expectation was not always realised, 
and there were times when, under apparently 
identical conditions, the properties of the castings 
varied considerably. For example, five series of vests 
from five phosphor bronzes of identical analysis gave 
a# maximum stress ranging from 19 to 26 tons, and 
an elongation varying from 19 to 50 per cent. 
Examples of this kind led the lecturer to make a 
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detailed study of what he then believed to be the 
greatest of the unrecognised variables in a well- 
organised foundry, operated under efficient manage- 
ment and chemical supervision—the factor of casting 
temperature. To it, many mysterious failures might 
he attributed. With brasses mysterious failures were 
chiefly shown under water or steam tests; an 
apparently perfect casting would leak or sweat under 


pressure. Such failures were extremely vexing in the 
case of boiler mountings and similar fittings. Fre- 
quently in a series of castings poured from one 


crucible under apparently identical conditions, one 
or two would leak while the majority were sound, 


Attention to casting temperature led to a very con- 


siderable reduction in the number of rejections on 
testing. Some years ago, when conducting experi- 
ments on this question, it was observed that the 
temperature of the melting metal, in the case of 
chilled castings, had an effect on the depth of the 
chill, ‘but subsequent experience c!early showed this 
aspect to be of less importance than that of the effect 
on mechanical and water resisting properties. 

A discussion followed, and at the close Mr. Long- 
muir was heartily thanked for his address. 





Bessemer Memorial. 

An interesting ceremony took place at South Ken 
sington, on January 30, when in the new buildings 
of the Imperial College of Science and Technology, 
Colonel Sir Charles Allen, on behalf of the Bessemer 
Memorial Committee, presented the equipment of 
the Bessemer Laboratory of the Royal School of 
Mines to the Governing Body of the College, as a 
memorial to the late Sir Henry Bessemer. The Right 
Hon. Gerald W. Balfour, P.C., chairman of the 
Executive Committee of the Governing Body, pre- 
sided. 





Tre third annual whist drive and social of the 
Birmingham Branch of the British Foundrymen’s 
Association was held on Saturday evening, January 
13, at the Pitman Hotel, Corporation Street, Birm- 


ingham, The company numbered over a hundred, 
and the arrangements made by the Committee, 


Messrs. H. L. Reason, D. Dalrymple, C. Heggie, J. 
Bullock, F. Robertson H. Winterton, and the Hon. 


Secretary (Mr. George Hailstone), .secured a most 
enjoyable evening. Mr. Winterton acted as M.C 


At the conclusion of the whist drive a capital concert 
programme was carried out under the chairmanship 


of Mr. H. lL. Reason (President of the Branch). 
Songs were given by Miss H. Morton (contralto), 


Mr. Williams (tenor), and Mr. Frank Macnamar: 
(baritone), and recitations by Mr. Alexandre Ruvalle, 
Miss A. M. Corfield (comedienne), and Miss Beatrice 
Idoine (juvenile comedienne and dancer). During an 
interval in the concert, the prizes were distributed 
by the President’s daughter. 


THe Council of the Institution of Mechanical En- 
gineers notify us that apvlications for grants under 
the Bryan Donkin Fund in aid of original research in 
mechanical engineering should be sent to the Council 
before October 31, 1912. The second award will be 
made in February, 1913, and the amount available will 
be about £34, 


Tue first meeting of the creditors of W. H. Perrott, 
trading as W. H. Perrott & Company, iron and steel mer- 
chants and agents, 101, Leadenhall Street, London, E.C., 
was held in London on Wednesday. The debtor returned 
his unsecured liabilities at £1,366, in addition to which 
there were partly assured creditors for £6,094, the 
security held by the creditors being valued at £1.780, and 
preferential claims at £3 8s. 6d. The only assets dis 
closed were cash 10s. The estate remained in the hand« 
of the official receiver and trustee. 
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Works of Messrs. Fraser and Chalmers. 


On Saturday, January 13, the London Branch of 
the British Foundrymen’s Association paid the first 
of a series of visits to works which has been arranged 
for the present session. Owing to the kindness of 
the directors of Messrs. Fraser & Chalmers, Limited, 
that company’s works at Erith, Kent, were thrown 
open to the members, about 40 of whom availed them- 
selves of the opportunity. 

The works are situated the Thames, 
which the company have their own wharf, and prac- 
tically adjoining the South-Eastern and Chatham 
Railway, the ground occupied being about 18 acres, 
nearly half of which is under buildings.: Since the 
works turn out mining and metallurgical machinery 
of practically description, the boiler and 
machine shops are equipped with a very great variety 
of machines and appliances. Excellent equipment 
the 


> 
close to on 


every 


, 
also characterises 


other departments. 


foundry, pattern shop, and 


GENERAL View or Founpry; 

On entering the works, the visitors were met by 
Mr. Nicol, assistant general manager; Mr. A. 
Pemberton, works superintendent ; Mr. J. W. Horne, 
chief chemist and metallurgist ; Mr. Whiting, foundry 
foreman; Mr. Bartlett, assistant foundry foreman: 
and Mr. Scales, pattern storekeeper, who conducted 
them over the different departments. A visit was 
first paid to the pattern shop, where a large variety 
of patterns, from complete and complicated machinery 
parts to simple sweeps and spindles, were to be seen. 
Considerable interest was displayed in the way some 
of the larger patterns were built up. Passing on 
to the foundry, the visitors had the opportunity of 





Works or Messrs. 


inspecting what is probably the largest iron foundry 
in the country under one roof. A general view of this 
department is shown herewith. The building is about 
150 feet wide and 360 feet long, with two rows of 
iron columns supporting the roof, and also carrying 
several large travelling cranes for handling the metal, 
moulds, and castings, the latter in many cases weighi- 
ing several tons. The interest created by this depart- 
ment was increased by reason of the fact that, though 
the great majority of the castings turned out are for 
the firm’s other departments, the variety of machi- 
nery produced from time to time gives the foundry 
the character of a huge jobbing shop. The repetition 
work of the ordinary manufacturing concern is 
scarcely at all in evidence, except in the case of 
small parts that are constantly being required. In 
the latter class of work the moulding machine plays 


a prominent part, while a number of machines are 
also employed on general castings. Among the 





Fraser & Cuatmers, Lrp. 


numerous refinements which figure in the foundry 
may be mentioned a small carborundum wheel for 
cutting and trimming the ends of small cylindrical 
cores from a rotary core machine after baking. This 
is only one instance of many in which attention to 
detail and due consideration to the saving effected by 
mechanical apparatus have added materially to the 
efficiency and despatch with which the castings may 
be produced. 

Since engine work enters largely into the output 
of the foundry, the use of chills for certain parts 
figures importantly. One corner of the building is 
devoted to the storage of a large selection of chills 
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for different work. In connection with these, ex 
haustive explanations were given by Mr. Bartlett as 
to their application and effect; while he also added 
an interesting supplement to the lecture given the 
previous evening by Dr. Carpenter on “ The Growth 
of Cast Irons after Repeated Heatings.’’ A number 
of the chills in question were exhibited in various 
stages of growth, resulting from varying use, and it 
was explained that the phenomenon has to be strictly 
watched or it causes trouble in work where accuracy 
in casting is an essential requirement. 


Visiting the cupolas, the larger of which 
will melt seven tons per hour and the smaller 
six tons, the visitors noticed a simple “ home- 
made’’ gauge for measuring the blast pressure 
supplied to the tuyéres, an apparatus which 
is found to be extremely handy and efficient. The 


metal used in the foundry is mixed according to the 
analysis and fracture, which is periodically 
checked in the laboratory; and it will be 
readily understood that the varying  require- 
ments of the work produced, as regards metal, 
necessitates the strictest attention to the opera- 
tion of the cupola. An interesting display was 
made of «a number of specimens of the various pig 
irons, speigeleisens, etc., used’ in the cupolas, the 
specimens showing the fractures, and labels being 
attached giving the name of brand, number and 
analysis; interesting specimens of re-cast pig for 
special work were also included. 

The great number of interesting features to be seen 
in the foundry encroathed somewhat on the time 
available for visiting the machine and boiler shops; 
but here again the variety of work in hand was thé 
admiration of the visitors. Many castings from the 
foundry were to be seen in the course of machining 
and fitting, giving a still better idea of the excellent 
quality of work turned out. The production of the 
different parts for the construction of turbines com- 
manded the interest of many of the visitors, and 
Mr. Pemberton kindly entered into numerous details 
of the operations which the parts in question undergo. 


After going the round of the works, the visitors 
were conducted to the offices of the company. which 
form)a separate building, and there in a room which 
is allotted to the use of the Pupils’ Engineering 
Society, they were entertained to tea. At the 
conclusion, Mr. J. Oswald, Branch-President, on 
behalf of the members, tendered appreciation and 
thanks to the directors of the company for their wel- 
come and hospitality. He commented on the great 
interest which had been displaved by the members, 
and on the instructive nature of the visit. 

Mr. Ho ioway, in seconding the proposal, re- 
marked on the generous way in which the whole of 
he works had been thrown open to the visitors, and 
the details of the work explained; there had been 
no reservation, but every one had been at liberty to 
see what he wished and gather what information he 
desired. 

Mr. PremBerton. in acknowledging the vote of 
thanks, expressed the pleasure he and his colleagues 
felt in conducting the visitors, remarking that of the 
numerous parties who had at times visited the works 
none had shown such a keen insight into and appre- 
ciation of the operations witnessed and the explana- 
tions offered. 

Mr. J. W. Horne supported the expression of plea- 
sure voiced by Mr. Pemberton, explaining that the 
firm and the officials alike were earnestly interested 
in the technical advancement of the foundry and en- 
gineering trades. 

This concluded what was admitted to be an excel- 
lent opening to the programme of visits for the 
Branch. 
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Birmingham Electrical Power 
Station. 


On Monday evening, December 11, about fifty 
members of the Birmingham Branch of the British 
Foundrymen’s Association visited the central generat- 
ing station of the Birmingham Corporation electric 
supply, Summer Lane. The visit had been arranged, 
with the permission of Mr. R. A. Chattock, Chief 
Engineer and Manager of the Department, by Mr. 
J. P. Kemp, the Resident. Engineer, and the party 
was received by Mr. G. P. Sutton, shift engineer, 
who, with his staff, conducted the visitors over the 
building. 

The building at Summer Lane is divided into three 
bays, namely, engine house, 275 ft. long by 100 ft. 
wide in one span; boiler house, 275 ft. by 89 ft. ; 
and economiser house, 275 ft. by 47 ft. The workshop 
block and switch galleries, battery-room and mess- 
room, ete., are situited at the Summer Lane end. 
The centrifugal-pump house occupies a position ad- 
joining the canal hrm. The attention of the visitors 
was naturally attracted principally by the arrange- 


ments of the engine-house. The engines already 
erected or in course of construction comprise six 
‘* Bolliss’’ engines, of approximately 3,000 h.p., 


operating 1,500/1,875-kw. direct-current generators 
by Messrs. Dick, Kerr & Company; five ‘ Belliss ”’ 
engines of the same dimensions operating A.C, 
generators of the same capacity by the British West- 
inghouse Company; three ‘ Belliss’? engines of 
1,000 h.p., operating 500/625-kw. British Westing- 
house alternators, with the necessary condensing 
plant. In addition, there are two 180-h.p. ‘‘ Belliss ”’ 
engines, working dynamos for exciting purposes, sup- 
plied by the General Electric Company. The eleven 
large engines for operating the 1.500-kw. units are 
of the ‘‘ Belliss ”’ self-lubricating type, having an out- 
put of 2,140 to 2,680-b.h.p., the cylinder dimensions 
being 25 in., 364 in... and 55 in., by 33 in. stroke. 
To two of the large A.C. engines, Belliss & Morcom’s 
exhaust turbines have recently been added, giving, in 
each case, an addition of. over 66 per cent. to the 
power developed without calling for any additional 
floor or boiler space. These turbines will gradually 
be applied to the whole of the generators, thus ‘pro- 
viding, without extension of the building, an addition 
of two-thirds to the originally-designed capacity. 

The engine house is furnished with a large overhead 
electrically-driven Appleby four-motor crane, capable 
of lifting 40 tons on one lift and 10 tons on the second 
lift. The crane has a span of 97) ft. The works are 
laid out for an ultimate capacity (which will be very 
shortly attained) of 29 water-tube boilers fed by six 
feed pumps each of 8,000 gallons per hour capacity, 
and four electrical pumps each of 20,000 gallons per 
hour capacity. The boilers are of Babcock & Wilcox’s 
well-known ‘‘ Land’’ pattern. For seventeen of the 
boilers the stoking is by Babcock & Wilcox’s double 
mechanical chain-grate stoker. 

The coal-handling plant is.one of the features of 
the station, while among other equipment on 
this side of the premises were noticeable the cooling 
towers. These. of which there wil] ultimately be 
twelve, are designed to supplement the canal as a 
cooling medium for the circulating water and operate 
by natural draft. They have been constructed en- 
tirely of steel by the Wellington Pump Company, 
Limited. Each will reduce 125,000 gallons of water 
per hour, 30 deg. F. under average atmospheric con- 
ditions. 

At the conclusion of the visit the party assembled 
near the entrance, and Mr. H. LL. Reason, as Presi- 
dent of the Branch, proposed a vote of thanks to the en- 
gineers and their assistants for the facilities which 
had been given. 
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British Foundrymen's Association. 


Lancashire Branch. 


The fourth annual dinner of this Branch took place 
at the Victoria Hotel, Manchester. on Saturday, 
January 13. Mr. F. Pennington, President of tue 
Branch, presided over a large company, aad among the 
visitors were Mr. K. L. Rhead, M.Sec/Tech.. ana Mr. 
Alibut, the General Secretary of the Association. 

The toast of “ The King ' having been honoured, 
Mr. W. Russe. proposed The British foundrymen’s 


Association and the Lancashire Branch.” He was 
gratified, he said, to see among them some of those 


who were present at the meeting when the Association 
was founded. 

Mr. W. H. Stersurn, M.R.S.A., in responding, re 
marked that although the Lancashire Branch had only 
heen in existence a short time, it had amply justified 
its formation, and that ih three ways. Many foundry- 
men used to think they were an inferior sort of beings 
compared with engineers and other fellow-craftsmen, 
who had periodicals and societies representing them 
and their callings. Now one result of the founding of 
the Association had been that there was a better feel- 
ing among all these various’ classes. ‘The 
good result they owed to the Association 
was the education of the members, who were 
much better informed than formerly concerning 
the practical and technical difficulties of their 
work, and were much nearer the solution of some prob- 
lems than they were even five years ago. (Hear, hear.) 
Then the third reason for which he was proud of the 
Associationwas the near connection and closer intimacy 
it had promoted between science on the one hand 
and the foundry on the other. Although the Lanca- 
shire Branch was only a few years old, they had al- 
ready got a very vigorous baby,» nearly as big as its 
mother—(laughter)—in the Halifax Branch, for which 
they heartily wished the greatest success. (Applause.) 

Mr. BE. L. Rueap gave *‘ The Trade and Commerce 
of Lancashire.” In the time, he said, when our fore- 
fathers fished in the rivers and meres, and hunted in 
the woods for their food, Lancashire was a thinly popu- 
lated county, whereas now it’ was a teeming and busy 
hive of industry, the pulse of which was heard all over 
the world. | Wherever men were to be found, Lanca- 


second 


shire goods were to be met with. This had 
heen brought about by the intelligence and enter- 
prise of men who were second to none in the Empire, 


men who had ever striven to do their best under all 
circumstances, to produce articles and goods of utility 
to the community, and to distribute them in the best 
possible manner. They as workers in iron could feel 
that they had played no small part in bringing about 
the position which the country held to-day. Handi- 
craft, he continued, was the beginning of all effort in 
production, but power was the means by which produc- 
tion could be increased. Development of power had 
always been closely associated with iron, and iron was 
king, whether looked at from a commercial or from an 
industrial standpoint. Iron weapons conquered those of 
stone and bronze, and iron machinery and engines had 
developed the power that was at the root of the suc- 
cessful prosecution of Lancashire industries, and the 
secret of her extensive commerce. (Hear, hear.) In the 
olden times small forges were to be found nestling in 
the vales of Lancashire, and located on the bleak hill- 
side, where the ore was smelted and made into imple 
ments both for war and for use in agriculture. Here 
and there from time to time heaps of slag, ruins of old 
furnaces, unfinished or decayed weapons, and small 
hoops of rusty chain mail bore witness to the activities 
of that day—a day when might perhaps was looked 
upon as right, and when the inhabitants of Lancashire 


were concerned with the chase and with warlike pur- 
suits. In nearer days they had the steam hammer of 
Nasmyth, the Whitworth guns, the engines and 
machines of Galloway and other famous makers to keep 
them in the forefront which the county had so long 
occupied, At the present time the engineering activi- 
ties were at the fultest stretch in every field, maintain- 
ing the reputation of Lancashire in that respect. In 
another «direction they had cotton machinery and 
looms, which owed their importance to iron, and they 
as ministers of this king must always be on the alert to 
do their best to interpret his decrees in such a manner 
that the subjects whom he ruled would never have rea 
son to be asnaamed of his dominion. Foundry prac- 
tice, which had done much to maintain that dominion, 
and much to extend it, should be kept at the iighest 
possible level, and in toasting the industries and com- 
merce of Lancashire they were in no small measure 
toasting themselves. Let them look to it that there 
shou!d be no flaw in the argument, that those who used 
their products should never have reason to blow upon 
them for defects. They must always be prepared to 
crystallise the ideas into the requirements of the time, 
and they would be able to do that only by conscienti- 
ously carrying out in the best, possible manner every 
duty that fell to their lot, whether in the practical 
work of the foundry, in imparting instruction in the 
principles that underlay the successful manufacture of 
iron castings, or in applying them to the uses for which 
they were intended. (Applause.) 

Mr. R. W. Kenyon in replying to the toast, said 
they had often heard quoted the saying of a well- 
known statesman—‘‘ What Lancashire thinks to-day, 
England thinks to-morrow ’’—and whether that were 
true or not in regard to politics, he certainly believed 
it was true in regard to matters of trade and commerce. 
The county owed some of its success to the variety oi 
its industries, many of which he enumerated, for the 
more varied the industries the greater was the pros- 
perity likely to attend upon the efforts of those en- 
gaged in them. 

The CarMax, in submitting the ‘* Halifax 
Branch,” said he was happy to say it was now over a 
hundred strong in members, and there were others 
waiting to join. They transferred to it some 12 or 14 
of their own members from the Lancashire Branch, 
but the loss had already been made up. 

Mr. ALusut, general secretary of the Association. 
responded. He observed that previous to the found- 
ing of the Halifax Branch, the local Technical Educa- 
tion Committee had started a foundry class at the 
Municipal Technical College, in addition to which the 
promoters had the benefit of the experience of the 
Lancashire Branch. He had great pleasure in in- 
forming them that the Association was still growing, 
and in the course of next month they were zoing to 
form a Branch at Newcastle-on-Tyne, which they 
hoped to begin with at least 100 members. He 
trusted that as many members as could possibly do so 


would attend the next Annual Conference, aad men- 
tioned that it was the intention of the Council, as 
the aumber of members increased in the near future. 
to set on foot some research work in connection with 
foundry practice. He appealed to the members to do 
their utmost to bring in recruits to their respective 
Branches. 

The other 
Press.” 

A programme of songs and recitations added con- 
siderably to the enjoyment of a very pleasant evening. 


toasts were “The Visitors” and “ The 











_ Correspondence. 


Casting Temperatures in Cast Iron. 


To the Editor of the Founpry Trapg JOURNAL. 


Sir,—The theory is eften put forward that with 
large castings the higher the temperature at 
which the metal is poured, the more solid will the 
casting be. It has always been the writer's conten- 
tion that the temperature at which the moulds are 
poured should depend on the size, shape and thick- 
ness of the particular casting being made, and also 
the composition of the mixture employed. The 
metal should be melted as hot and as quickly as 
possible, whatever the mixture, and to get the best 
results the moulds should be poured so that the metal 
will be perfectly fluid when the mould is full. This 
not only gives a sharp outline, but the occluded gases 
have a better chance of escaping, and also the feed- 
ing where necessary can be performed with more satis- 
factory results. 

The idea of pouring large castings at very hot 

temperatures does not appear to be a good one, ac- 
cording to my own experience meaning by very hot 
temperatures, as hot as it is possible to get the metal 
from the cupola- and I have never seen this theory 
practised with regard to large castings. Pouring 
at hot temperatures must necessarily increase the 
shrinkage in all cases. Since all irons increase in 
bulk when in a molten condition, the higher the 
temperature the greater the shrinkage when coming 
down to atmospheric conditions. 
Casting with metal at hot temperatures will raise 
the heat of the moulds, in addition to the metal 
heing hotter, and retard the cooling down of the 
casting. The more the cooling down is retarded, the 
greater is the segregation of phosphide of iron and 
sulphide of iron, these impurities tending to destroy 
the homogeneity of the castings and to form cavities. 
If it were not for this segregation, which follows 
more or less in all castings when the cooling is pro- 
longed, it seems possible to the writer that a higher 
percentage of phosphorus could be used with good 
advantage. 

The unsuitability of the mixtures employed plays 
a far more important part in the quality of the 
castings than the tempefature at which they are 
poured. Apart from the segregation of phosphides, 
sulphides, ete., the graphitic carbon has a weakening 
effect if of a coarse or flaky structure, and the best 
and densest castings are those that have the graphi- 
tic carbon in as fine a state of division as possible. 
How can this fine state of division be attained if very 
hot temperatures are used when pouring? The cool- 
ing takes longer and helps forward the growth of 
plates of graphitic carbon. It is possible to hasten 
the cooling in some cases, but when the castings are 
large and of intricate design, it is not good practice 
to disturb them for days. 

Another very important point to be considered is 
the practice of using several brands of  pig-iron. 
These may possibly have varying degrees of fusibilitv. 
and to get anything like good results they should 
be blended or run down once before the final melt- 
ing, which is now often practised in foundries where 
high-class work has te be turned out. This variation 
in degree of fusibility would probably give a poor 
quality of casting under ordinary casting tempera- 
tures, but to pour a mould with metal of such a 
composition at a very hot temperature would end in 
the casting being a complete failure, by reason of 
the unequal shrinkage. Therefore, the theory of 
pouring moulds of all classes with metal at hot tem- 
perature does not appear to me reasonable or likely 
to give anything like the results that would be ob- 
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lly 


tained where judgment is combined with a good know- 
ledge of constituents. 

The effect of pouring the mould with very hot metal 
in the case of a large section, involves subjecting the 
projecting parts to an increased strain, and causing 
extra erosion, scabs and rough faces on the cast- 
ings. The placing of runners and the areas of same, 
contribute a fair share towards success. With green- 
sand moulds, the metal is required hotter than, with 
dry-sand moulds, on account of the cooling action of 
the mould. 

In the case of a large square casting, when cooling 
down it is probable that, in addition to the ill-effects 
of segregation, the sides will be apt, to cave in, 
heeause the angles will be cooling from two distinct 
points, and the sides from only one. The longer the 
metal is in solidifying the more pronounced will be 
the caving, and it is therefore evident that with 
metal poured at higher or lower than the proper 
temperature, the castings will be weak, and as no 
fixed temperatures can be laid down it is 
and not the pouring of the metal as hot 
which is most reliable. 


experience 
as possible 


Yours, ete., 


J. Peers. 


Chilled Castings. 

To the Editor of the Fouxpry Trape Journan. 

Sir,—The complaint of your correspondent “ Flux 
Midlands’ and the reply you give to same has in- 
terested me. Your correspondent, unfortunately, 
does not give particulars of his cupola, but perhaps 
that matters little, since he is himself satisfied that 
it is working well, and in addition he gets no thick 
metal. Surely if anything were wrong with either 
the iron he is using, with thescoke, or with the blast, 
all the iron in the cupola would be affected, and not 
simply the first five ewts. or so. I have on several 
occasions met with the difficulty mentioned, and 
each time | have applied the remedy which I am 
now going to suggest to him, viz.: to make the ladle 
hot.. Up to the present I have found that this 
remedy, simple as it seems, has proved efficacious. 

Time after time have I noticed that a first ladle- 
full of iron has, when poured, given slight chills in 
thin parts of castings and in places similar to the 
parts affected in your correspondent’s castings: 
whilst subsequent pourings from the same ladle and 
out of the same cupola, have given no trace of a 
chill, thus proving that the ladle was not hot 
enough in the first instance, and thus chilled the 
iron before it was poured. 

You suggest, in your reply, the use of a softener. 
I know nothing of the ‘‘ softener’’ you suggest, not 
even its analysis, but I presume it is a high silicon 
pig, with about*3.25 per cent. to 4 or 5 per cent. Si. 
(known as “Silky’’), and if I am correct in my 
surmise, I strongly urge “Flux” to refrain from 
using such an iron. It may be all right for common 
work where no strain has to be stood and no strength 
is required, and where it is necessary to use up 
large quantities of scrap, but for such work as 
cogged wheels or for machinery castings of any 
kind, T should certainly not like to use such material. 
One quite understands that such a pig is “ tool- 
able,” it ought to be so, as it would be 
extremely weak. 

No, Sir, “Flux’’ does not want softeners, what 
he wants is to see that his ladles are quite hot, then 


also 


IT faney he will not have cause for complaint of 
chilling. : 
Yours, ete., 
Gro. H. Foston, 


Stechford, Birmingham. 
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Foundry Plant and Equipment. 


The ‘* Manchester’’ Moulding 
Machine. 





The moulding machine shown in the accompanying 
illustration is operated by compressed air, and is said 
to afford considerable economy of air consumption. 
The machine will work effectively with 25 Ibs. per 
square inch pressure, but is strong enough to work 
with pressures up to LOO Ibs. In volume the economy 
is equally marked, as ordinary ramming is effected 
hy the gravity of the weight of the rammer head, 
piston, and rod, this latter having been increased in 
diameter so as to give additional weight, also to 
minimise the space to be filled with compressed air 
for raising the hammer head. 

As will be from the illustration, which de- 
picts one of the experimental machines, the ramming 
is from above, and it is claimed that exceeding!y 
hard or soft ramming, or any intermediate condition 
ean be got. as the machine is under the absolute 
control of the operator, without complicated adjust- 
ments The variation in ramming is effected by 
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‘* Mancuester’”’ PNeumatic MovuLpine 
MACHINE, 


means of a three-way cock placed on the supplv pine 
leading to the top of ramming cylinder. For ordinary 
ramming this cock is open to the atmosphere and 
closed to compressed air, but when harder ramming 
is required the cock is opened to admit compressed 
air to the top of the cylinder. 

An improved type of vertical double-acting vibrator 
is fitted to the machine, and as it operates in the 
direction of the turn-over table the. full force is 
delivered to the pattern plate. A double-ported phiz 


valve, with special provisions for taking up the air, 
controls the air supply to the ramming cylinder, and 
a new pattern of oil governor controls the mould- 
drawing arrangement. This oil governor is positive 
in its action; when the valve is closed the drawing 
table is locked, and when open the motion is easy, 
even, and free from pumping. When the load is on 
the governor, the pressure is on the ‘‘U”’ Jeather 
only, and not on the gland packing. 

Steam piping is used for the pressure pipes, as 
these are considered by the designer to be a great 
improvement on the rubber tubing generally used 
with pneumatic machines. A further feature is that 
there are no springs whatever on the machine, air 
cushions being provided where necessary. The table 
of the machine can be made to fit existing pattern 
plates and boxes. 

The apparatus 
(patented) of Mr 
the sole 
Bridge. 


invention 
of Manchester, and 
Omerod Bros., Hebden 


above described is the 
._Edward Oakes, 
Messrs. 


makers are 








Cyclone Oxy-Acetylene Apparatus 
for Autogenous Welding. 


_ The autogenous welding process illustrated herewith 
involves the use of a cyclone acetylene generator con- 
sisting of a cylindrical tank (Fig. 1) which forms the 
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Fic. 1.—Cyctone ACETYLENE GENERATOR, 


outer casing containing water to a defined level. In 
its centre is another vertical cylinder of smaller dia- 
meter which forms a reservoir for the acetylene. In- 
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side this reservoir are a number of still smaller dia- 
meter vertical cylinders, which contain calcium carbide. 
from which the acetylene is generated by contact with 
the water from the outer tank. Each carbide cylinder 
is provided with a tap, and a corresponding tap for 
each cylinder on the reservoir. Each pair of taps is 








Fie. 2.—Cyctonz Brow Pure anp Nozz1zs, 


connected with rubber tubing. From the reservoir 
the gas is led to a hydraulic valve, attached to the out- 
side of the outer tank, and thence to a drier which 
abstracts the water, and from there to the blow pipe. 








such a size and form as to be easily handled by the 
operator. By a special attachment to the blow pipe, 
or by the use of a separate instrument, metals can be 
cut in a very expeditious manner. This is done by a 
separate jet of oxygen directed on to the metal to be 
cut after heating by the welding jet (Fig. 3). The 
two jets are arranged either close together as twin jets, 
or may be concentric, the oxygen being in the centre 
and piercing the welding flame which is used for 
heating the metal. 

The makers of this apparatus are Messrs. Matthews 
and Yates, Ltd., Cyclone Works, Swinton, Manchester. 








A Duplex Jarring Moulding Machine. 


The accompanying drawing shows a simple type of 
valveless jarring moulding machine, built by Mr. 
J. A. Murphy, Hamilton, Ohio. Machines of this 
type are built with either siagle or multiple cylin- 
ders. Where economy is a matter of great import- 
ance, a simple cut-off valve, not shown, is bolted to 
the base and operated automatically by an adjustable 
tappet attached to the side of the table slide. With 
some slight changes of design the machine can be 
equipped with a variable stroke valve, which will vary 
the stroke of either one or both 
cylinders from } to 3 in. In either 
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3.—Tue Cyctone Twin-set, Oxy-ACETYLENE 
OurrEr. 


Oxygen is the other gas used in this process. Auto- 
matic regulators are fitted to these cylinders, provided 
with gauges indicating the initial pressure in the cylin- 
der, and the leaving pressure from the regulator. 








case either cylinder can be operated 
separately or in combination with 
the others, as the operator desirs 
to handle various amounts of load. 
In this way the machine finds a 
general application where the work 
handled is of varying weights and 
sizes. For example, the cylinder a 
has a diameter of 12 in., and with 
~~ an air pressure of 80 lbs., will lift 
#@=: two tons. The other cylinder, b, 
having a diameter of 20 in. less 12 in, will lift four 
tons, or both together will lift six tons, these figures 
being only approximate, but at the same time close 
enough for comparative values. In this way a great 
saving of air, floor space and extra machinery is made 
possible without materially increasing the cost of the 
machinery installed. Where only one cylinder is re- 
quired, the table slide can be shortened and the jar 
taken on the two fibre rings c, fastened in the 
cylinder b. ; 








Tue partnership heretofore subsisting between Messrs. 
M. A. Sheldon and H. E, Sheldon, carrying on business 
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Tae Mourpny Dupiex Jarrinc Movtptng MAcuHIne. 


The cyclone blow pipe (Fig. 2) is the actual welding 
instrument. It weighs less than one pound and is of 





as metal dealers, at 26 & 27, Augusta Street, Birmingham, 
under the style of W. Hy. Sheldon, has been dissolved. 


D 








114 THE FOUNDRY TRADE JOURNAL. 


The Helberger Electric Furnace. 


In our last issue we gave an illustrated description 
of the Helberger electric furnace, designed more 
especially for use with non-ferrous metals. As sup- 
plementing the details contained in our article we 
illustrate herewith the latest and smallest type of 
this furnace, which should prove a useful appliance 
to metal refiners, and in the testing laboratory. The 
design .as will be seen, is ingenious, embodying an 


country. He might instance Mr. Cornelius Whitburn, 
who initiated the now world-wide industry of tube- 
making, and the Rev. Mr. Hardy, who introduced the 
manufacture of axles. It was also interesting to know 
that Professor Carpenter was a descendant of Richard 
Cort, who patented the puddling of iron, although, like 
many other geniuses, he did not reap the reward of his 
labours. ’ 
Proressor CARPENTER thanked the Mayor for his grace- 
ful reference to his (Dr. Carpenter’s) ancestry. He was, 
in fact, the great-great-grandson of Richard Cort, of 
whom ‘‘The Times,’’ at his death, said: ‘“‘He is the 





A Smauti Hevsercer Evecrric 


ideal shape for a crucible furnace. It will melt about 
100 grammes of silver or gold in a few minutes, and 
even platinum may be easily and cleanly melted. The 
metal is poured directly from the furnace into the 
mould. We understand that although only recently 
brought upon the market, several of these little fur- 
naces have already been disposed of, and are working 
satisfactorily. 

The largest size of the Helberger furnace so far 
constructed, will melt 5 ewts. of steel or 10 ewts. of 
copper, and is claimed to be the most efficient fur- 
nace of its kind for these purposes. 

For these additional particulars we are indebted 
to Mr. J. Hirden, 6, Downs Road, Luton, Beds., who 
has acquired the agency in England for this furnace. 





Notes. 


On Monday, January 29th, at the Town Hall, Wednes 
bury, an illustrated lecture was given by Professor 
H. C. H. Carpenter, on ‘‘ The Growth of Cast Iron after 
Repeated Heatings: Its Causes and Suggested Reme- 
dies.’”’ The lecture was the first of a series which is to 
be given in the towns of the Black Country at the 
instance of the Staffordshire Iron and Steel Institute. 
Invitations had beer sent out to manufacturers, students 
and others interested in the iron industries of the dis- 
trict. Mr. Isaac E. Lester (President of the Institute) 
was in the chair, but the meeting was opened by the 
Mayor of Wednesbury (Alderman A. E. Pritchard), who 
wore his chain of office. The Mayor, in giving a wel- 
come to the Institute, referred with pleasure to the fact 
that Mr. Macfarlane, who had moved the resolution out 
of which that visit had resulted, was a Wednesbury 
inan, as was also the President of the Institute (Mr. 
Lester), whose family had been for a century associated 
with the iron and steel industries of that district. The 
industries of Wednesbury had done a great deal for the 


FURNACE. 


Tubal Cain of the century and of our country; the 
Father of the British Iron Trade.” (Applause.) It 
was a fact that puddled iron still held its own. He re 
inembered that when the Bessemer process was intro 
duced the funeral of puddled iron was predicted. That 
funeral had never taken place. Puddled iron still held 
its own, and to-day it was recognised that there were 
certain uses to which puddled iron was more applicable 
than mild steel. 

Str W. G. ArmstrRonc, Wuitworth & Company, 
LimireD, of Elswick, are to build two oil-carrying vessels 
for a London firm. 

Vickers, Lrurrep, have been awarded an order by the 
Brazilian Government for three river gunboats, 250 ft. 
long, and mounted with quick-firing and other guns suit- 
able for this class of craft. The company have also 
received an order from the Admiralty to build three 
improved submarines. 

OwI1ne to the retirement through ill-health of Mr. Smith 
the firm of Ferrier & Smith has been dissolved as at 
December 30, 1911. The business of iron and brassfoun 
ders, engineers, etc., has been acquired by Mr, Ferrier, 
who will carry it on under the name of W. N. Ferrier & 
Company, Penicuik Foundry, Penicuik, Midlothian. 

THe Puantx Dynamo Manvracturinc Company, 
Limirep, of Bradford, have in hand orders for a large 
number of motor-driven boosters, also alternators, 
motors, and complete electric equipments for a number of 
industries throughout Great Britain. They have also on 
their books the electrification of seven textile factories 
and several screening equipments for English colliery com- 
panies, as well as two Colonial installations. 

Yeapon, Son & Company, of Leeds, have recently for- 
warded one of their complete briquette plants to the 
Namaqua Copper Company, Limited. South Africa. This 
is for the purpose of converting their small copper or2 into 
briquettes suitable for smelting purposes. A member of 
Messrs. Yeadon’s firm has gone out to Namaqualand 


to superintend the erection, and to start the working of 
this plant. 











Inventions. 





Applications for Patents. 





An asterisk indicates that a complete specification’accom panies 
the application, Wheninventions are communicated the names 
of the communicators are in brackets. 


215. *Manufacture of metallic tubes. 
ster. 
279. Sand-hopper for moulding machines. S. Barnes. 


— 2. 
Cc. T. B. Sang- 


280. Sand mixers and coolers. S. Barnes. 
281. Automatic moulding sand riddles. 8S. Barnes. 


282. *Cupolas. §. Barnes. 

550. *Portable furnaces. M. Davis. 

1,065. Process for refining metals and metallic alloys. 
T. Turner. 


1,081. Manufacture of metal castings. W. G. Bunge- 
roth. 
1,293. Manufacture of silicon steels. C. P. Williams 


and Brymbo Steel Company, Limited. 
1,346, Casting alloys. F. de Buigné. 
1,384.*Ingot moulds. E, Evans. 
1,667. Process of and apparatus for making moulds for 
castings. F. W. H. Shepherd. 
27,724, 27,725 and 27,726. Moulding machines. A. P. 
Smith, trading as Britannia Foundry Company. 
28,567.*Crucible-furnaces. H. Koch. 


28,694, Gas-fired hardening-furnace with self-contained 
draft and special burners. E. O. Rothman. 
28,700.*Gas burners for working metals. Continental- 


Licht-Apparatebau Ges.m.b.H. 

29,071. Protection of metal castings. Thomas Holcroft 
& Sons, Limited, and A. Holcroft. 

29,112 & 29,113.*Die-casting machine. (Indiana Die-Cast- 
ing Development Company, United States.) 

29,126,*Electric furnace. A. Helfenstein. 

29,180.*Composition for use in casting for constructing 
moulds, cores, etc. J. W. Bainbridge. 

29,223, Apparatus for regulating the temperature of 
molten metal. L. W. Sterne. 

29,239. Sand-moulding machines. §8. Strettles. 

29,348.*Pouring gates for moulds. W. Mills 
Joyce. 

29,355. * Furnaces. 


and H. 
R. Okrasa. 
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Abstracts of British Patent Specifications recently 
accepted. 





10,939 \(1911). Furnaces for Smelting Metals. F. W. 
Winner, 18, Kaiser-Friedrich-Ring, Wiesbaden, Ger- 
many.—Figure 1 is a longitudinal section taken along 
the line 1—1 in Figure 3 of the melting chamber of a 
crucible smelting furnace; Figure 2 is a transverse sec- 
tion taken along the line 2—2 in Figure 3; Figure 3 is 
a view in section taken on the line 3—3 in Figure 1; 
Figures 4 and 5 illustrate in partial elevation and verti- 
cal section crucibles having the improvement applied, 


FIG °©) -©)"* 7 


Furnace for Smelting Metals. 








Figures 6 and 7 being corresponding plan views. The 
furnace is shown as being adapted for receiving a num- 
ber of crucibles up to forty-five, the arch being arranged 
for the reception ot thirteen crucibles, and specially re 
inforced at the parts which occur between the portions 
which are adapted to carry the pots or crucibles, by 
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making the parts thicker than the intervening portions. 
The position of the arch crucibles relatively to the 
crucibles on the hearth is clearly shown in Figures 1, 
2 and 3, also the arrangement of the reinforced portions 
of the arch between the parts which carry or support the 
crucibles disposed in the arch. The beads or inwardly 
projecting rims or flanges are illustrated in Figures 4 
to 7 inclusive, and serve for holding and supporting the 
crucibles when removing or inserting the same. 


_ 15,555 (1911). Process for Hardening Steel Castings. 
J. W. Gebhard, 6,430, Parnell Avenue, Chicago, U.S.A. 
The invention relates to a process of producing steel 
castings which have all or a portion of their wearing 
surfaces hardened and strengthened for a predetermined 
depth, and to the compound which is used in carrying 
out the process. In carrying into effect this type of 
process, sand moulds are utilised in the usual manner 
as if for ordinary soft steel castings, and to the portions 
of the mould corresponding to the parts of the casting 
to be hardened a compound is applied composed of ele- 
ments which, when absorbed by the molten steel, be 
come incorporated with the steel and, when cold, form 
a skin or shell on the surface of the casting. The skin 
or shell may be of any suitable depth or thickness, but 
4 of an inch in depth is sufficient for most purposes. 
After applying the compound, which is preferably in 
the form of a thin paste, the mould is placed in a drying 
oven and subjected to heat suflicient to dry out the 
mould, after which the molten steel is poured into the 
mould in the usual manner. The compound has for its 
basis or principal ingredient, ground ferro-manganese. 
The ferro-manganese is preferably finely ground, and 
added to this are smal] quantities of silica or aluminium, 
either ground or in liquid form (a mixture of banana 
oil and ground aluminium is known ae liquid aluminium). 
This mixture is moistened with linseed oil to produce a 
paste of the desired consistency. 


30,198 (1910). Z'reatment of Melted Metals, Alloys, 
and Steels. WL. Baradue-Muller, 24, Avenue du Trocadero, 
Paris, France.—A suitable apparatus for removing the 
gases from metals contained in a ladle or crucible is 
shown in the accompanying illustrations. Fig. 1 is an 
elevation of the vacuum chamber; Fig. 2 is a sectional 
plan. The ladle A containing the molten metal is brought 
by a carriage B on to a platform C leading inté the 
chamber D to be evacuated. Within it there is a rail- 
way C' along which the carriage carrying the ladle 
travels. From the upper part of the chamber springs a 
pipe E, for the escape of air and hot gases under the 
suction. This pipe leads to a refrigerator, which consists 
of a cylinder F containing a bundle of tubes terminating 
at each end in a box H H’. Into the box H opens a 





Apparatus for the Treatment of Melted Metals, Alloys 
and Steels. 


pipe I through which cold brine is supplied, while from 
the box H" springs a pipe J serving to conduct away the 
heated brine. The brine cools the bundle of tubes, and 
therefore the hot gases passing around them. The chilled 
gases then proceed through a pipe K to the exhausting 
apparatus. Cold water is preferably sprinkled from a 
perforated pipe M on the pipe E, so as to prevent its 
alteration and partially cool the hot gases. At one end 
the vacuum chamber D is closed by a circular door N 
of cast iron or steel, having a circumferential groove 
wherein is a washer of elastic material impermeable to 
gases, such as rubber, which makes a tight joint against 
» 2 
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the end of the cylindrical chamber D. The door N may 
be displaced vertically when it is not tightly closed, being 
guided for this purpose by flanges or ears e€ moving in 
channel iron guides O. In order that the door may be 


tightly closed against the chamber when it is in its 
lowered position, the guides O are cut away at the 
corresponding places to allow the ears e to pass. The 


weight of the door is balanced by a weight P, attached 
to the door by a chain f and passing over pulleys g 
carried by a beam h. For closing the door tightly there 
is provided a screw k, operated by a wheel m and work- 
ing in a nut n held between channel irons 0, which 
constitute a cross beam adapted to turn on a pivot p. 
This beam engages in a support g symmetrically arranged 
in relation to its pivot (Fig. 2), and is held in position 
by a key r. When the beam is in proper position 
(Fig. 2) the closing key & is turned so as to abut against 
the door and close it tightly. 








New Companies. 





Brout, Limirep.—Capital £15,000 in £1 shares, to 
carry on the business of engineers, etc. 

UntversaL Grinpinc Wueet Company, Liirep.— 
Capital £6,000 in £1 shares (3,000 preference). 

Seaton & Pert, Limrrep.—Capital £2,000 
shares, to carry on the business of engineers, etc. 

PensNetr Founpry AND Tinninc Works (LIMITED).— 
Capital £2,000 in £1 shares (750 ten per cent. pref.). 

W. J. Wiuuams & Sons, Liwirep.—Capital £500 


in £1 shares, to carry on the business of tool manufac- 
turers, etc, 


in £1 


Brentrorp Founpry Company, Laimitep.—Capital 
£2,000 in £1 shares. Registered office: 334a, High 
Street, Brentford. 


KIRKDALE ENGINEERING Company, Limirep.—Capital 
£1,000 in £1 shares. Registered office: Kirkdale Villa, 
Kirkdale Road, Leytonstone, N.E. 


Empire Enoineerinc Works,  Lriuirep.—Capital 
£20,000 in £1 shares (10,000 preference). Registered 
office: 36, Gracechurch Street, E.C. 


JARVIS 
£1,200 in 
Chambers, 


EncrNeerinc Company, Liutrep.—Capital 
£1 shares. Registered office: Queen Anne's 
la bl . + . oF ° 

Tothill Street, Westminster. 


Toames Bank (Buackrriars) Iron Company, 
Louirep.—Capital £20,600 in £1 shares. Registered 


office: Bonlea Foundry, Thornaby-on-Tees, 

Capper, Pass & Son, Limirep.—Capital £500,000 in 
275,000 preference shares of £1 and 22,500 ordinary of 
£10, to carry on the business of smelters, etc. 

J. H. Nicnotson & Company, Lurrep.—Capital 
£10,000 in £1 shares, to carry on the business of engi- 
neers, etc. Registered office: 110, Cannon Street, E.C. 

Wittram = =Rotiwnson & Sons. Lamitep.—Capital 
£10,000 in £1 shares (5,000 55 per cent. cumulative pre- 
ference), to carry on the business of ironfounders, etc. 

Ruscoes, Limirep.—Capital £1,000 in £1 shares, to 
carry on the business of mechanical engineers. Regis- 
tered office: Bowden Road, Kennington, London, 5.E. 

H. Facc, Broo & Company, Liwtrep.—Capital £500 
in £1 shares, to carry on the business of engineers, 


etc. Registered office: Prospect Cottage, Puckle Lane, 
Canterbury. 
W. H. Rayner & Sons, Limrrep.—Capital £4,000 


in £5 shares, to carry on the business of electrical and 
general engineers. Registered office: 166, London Road, 
Nottingham, 

G. Brrcn & Company, Luwirep.—Capital £7,000 in £1 
shares, to take over the business carried on as G. sirch 
& Company, at the Islington Tool Works, Islington 
Grove, Salford. 

Harvey & Company (Aston Manor), Limrrep.— 
Capital £100 in 2s. shares, te carry on the business of 
iron, brass, and general founders. Registered office: 10, 
Union Passage, Birmingham. 

STIRLINGSHIRE Iron aNp Stove Company, LimiTED.— 
Capital £11,000, divided into 8,000 ordinary and 3,000 


THE FOUNDRY TRADE JOURNAL. 


preferred shares of £1 each, to acquire and carry on the 
business at Bonnyside Foundry, Bonnybridge. 

Barrorp & Perkins, Limitep.—Capital £606,000 in 
£1 shares, to take over the business of engineers carried 
on at Queen Street, Peterborough, as Barford & Perkins. 
Registered office: Queen Street, Peterborough. 

InsHAw Rorary Eneine Synpicate, Limitrep.— 
Capital £2,500 in £1 shares, to adopt an agreement 
with Geo. Rs Inshaw, and to carry on the business of 
engineers electricians, founders, makers and repairers 
of motors. 

Antonio RicHarpson, Limirep.—Capital £3,000 in 
£1 shares, to carry on the business of iron and brass 
founders and engineers as formerly carried on by A. 
Richardson. Registered office: Victoria Street, Mans- 
field, Notts. 

Witiiam Gitprn, Sener. & Company, Limitep.— 
Capital £40,000 in £1 shares (15,000 5 per cent. non- 
cumulative preference), to carry on the business of 
makers of axles and edge tools, etc. Registered office: 
Churehbridge Works, Cannock, Staffs, 

Roserts & Cooper, Limirep.—Capital £112,000 in 
4,000 “ A” preference, 4,000 “B” preference, and 3,100 
ordinary shares of £10 each, and 1,000 employees’ shares 
of £1 each, to carry on the business of iron and steel 
masters, etc. 

Witutiam TatHam, Limirep.—Capital £50,000 in £5 
shares, to carry on the business of mechanical engineers, 
makers of textile and other machinery, etc., and to 
acquire the business carried on by L. A. Porritt at 
Vulcan Works, and at Belfield, Rochdale, Lancashire, as 
William Tatham & Company. 








Deaths. 


Mr. Wititiam Parkinson, brassfounder, Peel Street, 
Farnworth, died recently, aged 83 years. ‘ 

Mr. J. 8. Smirn, of J. S. Smith, Limited, Parliament 
Brass Worke, Nottingham, died recently at the age of 
5d years. 





Mr. C. 8. Carrp, a son of Mr. John Caird, managing 
partner of the firm of Caird & Company, engineers and 
shipbuilders, Greenock, died recently. 

Mr. 8S. Bucxigy, a director of Buckley & Taylor, 
Limited, Castle Ironworks, Greenacres Moor, Oldham, 
died recently, aged 76 years. 

Mr. R. Brakesoroucn, of Messrs. J. Blakeborough 
& Sons, Woodhouse Ironworks, Birds Royd, Brighouse, 
Yorks., died recently, aged 69 years. 

Mr. J. Mountrorp, of Messrs. John Mountford & 
Company, engineers and smiths, Hulme Street and Col- 
liery Street, Manchester, died recently. 

Mr. W. H. Knutron, manager of the engineering de- 
partment of the business of Davy Brothers, Limited, 
Park Ironworks, Sheffield, died on January 2, aged 62 
years, 

Mr. Grorce JEREMIAH died at his residence at 
Loughor, on December 23, 1911. The deceased, who had 
reached the age of 77 years, was proprietor of the Cwmdu 
Foundry, of which his son, Mr, T, Jeremiah, is at 
present the head. 

Tue death occurred, at Nottingham, on January 15, of 
Mr. 8. W. Johnson, who was for over 30 years chief 
mechanical engineer and locomotive superintendent of 
the Midland Railway Company, retiring from that posi- 
tion about 10 years ago. 

Tue death is reported of Mr. W. Smith, a member 
of the firm of Smith, Peace & Company, engineers, 
Keighley. The deceased gentleman was also a director 
of Smith, Marks & Company, Limited, Britannia Iron- 
works, Keighley. He was about 54 years of age. 

Tue death took place recently, at his residence, Rose 
Cottage, Sowerby, Thirsk, of Mr. A. C. Bamlett, at the 
age of 75. Going to Thirsk a little more than fifty years 
ago, he commenced business as an agricultural engineer. 
Mr. Bamlett was a member of the Sanitary Institute, the 
Iron and Steel Institute, the Institution of Mechanical 
Engineers, and of the Institution of Civil Engineers. 
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THE Cupola. 
Evans’s Rapid. 


Foundries Completely Furnished. 























EVANS’S NEW CUPOLETTE 
For Emergency Work. 





oa James Evans & Co., 
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ROS Se Made OF, Britannia Works, 
Blackfriars, 
MANCHESTER. 
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Trade Talk. 


Wm. Jessop & Sons, Lumrep, Brightside, Sheffield. 
are opening offices at Daimler House, Paradise Street, 
Birmingham. 

Tue London business of the Adams Manufacturing 
Company has been transferred to Balfour House, Finsbury 
Pavement, E.C 

Epear Auten & Company, Liurrep, contemplate 
carrying out extensive alterations to their Imperial 
Steel Works, Tinsley, Sheffield. 

Tue British THomson-Hovston Company, LIMITED, 
have opened offices and extensive show rooms at Daimler 
House, Paradise Street, Birmingham. 

CoNSIDERABLE damage has been caused by fire to the 
fitters’ shop and metal stores of the Forth and Clyde 
and Sunnyside Iron Companies, Limited, Falkirk. 

Messrs. Moncrierr P. Forp & Company, engineers 
and machinists, 57, Colmore Row, Birmingham, have re- 
moved to 12, Bromsgrove Street, and 64/65, Dean Street, 
Birmingham. 

Messrs. B. Foster and F. Foster, carrying on 
business as engineers at Whitley Street, Bingley, under 
the style or firm of F. & B. Foster, have dissolved 
partnership. 

Haprietp'’s Street Founpry Company, Limirep, of 
Sheffield, has been awarded a contract by the United 
States Chief of Ordnance, for the supply of 100 14-in. 
armour-piercing shot, 

Messrs. Vavenan & Company, Albany Works, Wol- 
verhampton, have purchased the business of Messrs. 
William Lea & Company, brassfounders, Bloomsbury 
Foundry, Wolverhampton. 

A LECTURE on modern foundry practice was delivered 
by Mr. H. Munro, of Messrs. Glenfield & Kennedy, 
Limited, Kilmarnock, before the Glasgow University En- 
gineering Society, recently. 

Ernest Scott & Mountain, LiMirep, 
Gateshead, is being wound up voluntarily. 
Oliver, 32, Grainger Street West, 
has been appointed liquidator. 

Messrs. A. Bradley and J. Bradley, carrying on busi- 
ness as engineers, millwrights, and mechanics, at 
Gooder Lane, Rastrick, Yorkshire, under the style of 
William Bradley, have dissolved partnership. 

Tue business carried on by the late Mr. James 
Ferguson, Tayport Foundry. Tayport, has been acquired 
by his son, Mr, John Ferguson, who will continue the 
same under the style of James Ferguson & Son. 

Mr. R. F. Witson, 40, St. Enoch Square, Glasgow, 
has been appointed Scottish and Yorkshire agent of 
Richard Neville & Company, Limited, Wern Ironworks, 
Llanelly, and Gowerton Engineering Works, Gowerton, 
Glam. 

A serious fire broke out at the Blackness Foundry, 


Close Works, 
Mr. J. L. 


Newcastle-upon-Tyne, 


Dundee, owned by Urquhart, Lindsay & Company, 
Limited, on December 30, 1911. The origin was in the 
woodworking shop, and very considerable damage was 


done. 


Mr. T. A. Nonwicx has started business on his own 
account as a manufacturers’ agent at Ayton Buildings, 
King Street West, Manchester, and has taken over 
the agency of the Light Alloy Company for Lancashire 
and Cheshire. 

A tecture was delivered by Dr. J. E. Stead, F.R.S., 
of Middlesbrough, on January 16, before the members of 
the Sheffield Society of Engineers and Metallurgists, on 
** Blowholes in Steel.’”” Mr. G. Blake Walker (president) 
occupied the c':zir 

Mr. Jonn CAMPBELL, engineer and millwright, New- 
tongrange, has acquired the business of the late Mr. 
John Hope (trading under the style of John Hope & 
Son), brassfounder, Dalkeith, and will continue the busi- 
ness under the same name. 

Tue partnership heretofore subsisting between Messrs. 
M. G. Tate and R. 8. Marshall, carrying on business as 
engineering specialists and mill furnishers, at 102, Saint 
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Mary Street, Cardiff, under the style of Tate, Marshall 
& Company, has been dissolved. 

Tue partnership heretofore subsisting between Messrs, 
F. Hawkes, J. G. Lee, and E. Pack, carrying on busi- 
ness as engineers, at Rushden, Northampton, under the 
style of the Central Machinery Company, has been dis- 
solved, so far as regards Mr. J. G. Lee. 

Messrs. W. H. Helliwell and T. Marshall, carrying 
on business as iron founders, at Holmfield Iron Foun- 
dry, Holmfield, Halifax, under the style of Helliwell 
& Marshall, have dissolved partnership. Mr. W. H. 
Helliwell will carry on the business in his own name. 

Rosert Sorsy & Sons, Limirep, crucible steel makers, 
of the Kangaroo Works; Sheffield, have acquired the 
business of James Howarth & Sons, Limited, Broom 
Spring Worke, Bath Street, Sheffield, and will continue 
it under the same style. 


At a meeting of the shareholders of the Armadale Iron 
Company, Limited, held at the works, Armadale, West 
Lothian, on December 28, resolutions were duly passed 
to the effect that the company be would up voluntarily, 
and that Mr. A. W. R. Durham, C.A., Edinburgh, be 
appointed liquidator. 

Messrs. J. H. Evans & Company, of 22, 
Street, and 49, Leadenhall Street. E.C., have been 
appointed the sole London agents for the following 
firms:—Geo. A. Shipman & Company, Limited, of 
Sheffield, for the sale of crucible cast steel and wire, 
nickel steel, etc.; the Vincit Company, Limited, of 70, 
Queen Victoria Street, E.C., for the sale of carborundum 
and electrite and high-class machinery, etc.; Mons. 
X. J. L. Deneyer, of Charleroi, Belgium, for the sale 
of pig-iron for foundries, Belgian iron and steel, bolts, 
nuts, rivets, wire, tinplates, lead, tin, etc. 

A MEETING was held in London, 
purpose of founding an Inventors’ Institute. Major W. 
A. Denny (late Director-General of Intelligence to the 
Government of Canada) presided, and was supported by 
Mr. Vale Nicolas, an authority on patent law. Mr 
Nicolas explained that the proposed institution would be 
devoted to furthering the interests of inventors and _ in- 
ventions. A long experience had shown him that such 
an institution was not only desirable, but absolutely 
necessary. In many ways the organisation could assist 
the inventor, protecting his rights and liberties. The 
periodical reading of papers on subjects of importance to 
inventors should prove of great service. 
resolutions were carried. 

Tue second meeting of creditors of Messrs. John 
Musgrave & Sons, Limited, engineers, of Bolton, was 
held on January 3, and was attended by about 150 
creditors. At the close of the meeting, the following 
official statement was made:—‘“ Mr. Harold Mather, of 
the firm of Mather & Kay, chartered accountants, the 
voluntary liquidator, presided. He explained that the 
company was formed in 1897, and up to the last three 
years had made profits, but a season of bad trade had 
then set in, and during the last two years and five 
months the company had made very heavy losses. ‘The 
total assets as a going concern, shown on the balance- 
sheet (exclusive of uncalled capital), as at December 8, 
1911, showed a substantial surplus over all liabilities. 
The creditors present agreed unanimously to continue 
Mr. Mather as liquidator. The receiver and manager 
(Mr. Arthur Kirkham) appointed by the Court on behalf 
of the debenture-holders, is still in possession of the 
business, and assets of the compayy, and it was stated 
by the liquidator that he proposed to confer with the 
receiver, and to endeavour at an early date to formu- 
late a scheme of reconstruction for the consideration of 
all concerned.” 


Billiter 


on January 15, for the 


The necessary 


THE 
Sons, 


old-established business of 4G. 
Limited, of Eagle Wharf Road, 
has recently been acquired by the Cleveland 
Bridge and Engineering Company, Limited, <f 
Darlington, and the business will still be carried 
on at the old address, under the management of Messrs. 
W. H. & H. Woodward Aston, by a newly-formed 
syndicate, under the title of the Aston Construction 
Company, Limited. The works have an area of 14 
acres, and a frontage of 330 ft. to the Regent’s Canal, 


Aston & 
London, N., 
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PURE METALS 


and ALLOYS: FREE from CARBON, 
















TITANIUM THERMIT 


for 


SOUND. STRONG, CLOSE-GRAINED CASTINGS. 


Also FERRO VANADIUM and FERRO TITANIUM. 


Full Particulars and PRICES from— 


THERMIT LIMITED 


elegrams: “ Fulmen, London. 2 7 M r i ne 
: 3 ‘ 5 Ss La 5 


Works: 210a, Bow Road; E. 








AS SUPPLIED TO THE 
BRITISH 
ADMIRALTY DOCEYARDS. 


QS 
SS 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 





Bristol, October asth, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, r2th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke fer several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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The works’ equipment consists of a large girder shop, 
machine shop, foundry and pattern shop, and the new 
company, being large stockholders, are making a special 
feature of prompt delivery, plain joists ana sectional 
material being available for delivery at an hour’s notice. 
The new company has been formed with the idea of 
catering for the trade in steel-framed buildings, while 
they will continue to make a speciality of escape and 
service staircases, such as are very largely required 
under the Building Act of the London County Council. 
The general business will be that of constructional steel 
and concrete work, but the Aston Construction Company 
are also suppliers of general castings, as they have 
adequate facilities for any machining work which may 
be required. 

Tue President of the United States has consented 
to act as patron to the sixth congress of the Inter- 
national Association for Testing Materials. The 
Executive Committee consists of the president of the 


Congress. Professor H. M. Howe, acting-president of 


the Association; the vice-president, Mr. W. Lesley; 
Mr. H. F. J. Porter, the newly-appointed secretary of 
the Organising Committee; Professor E, Marburg, 


treasurer, Finance Committee; Mr. F. E. Schmitt, 
Papers Committee; Mr. F. H. Clark, Transportation 
Committee; Mr. Rich. L. Humphrey, Information Com- 
mittee; Dr. J. A. Holmes, Local Committee of Washing- 
ton; Dr. Rud. Hering, Local Committee of New York ; 
and Capt, Rob. W. Hunt, Reception Committee. The Con- 
gress will open in the Engineering Societies’ Building in 
New York City on Tuesday morning, September 3, 1912, 
and continue in session if necessary during the remainder 
of the week and in connection with the inspection of 
various works and sights. Following upon this there 
will be arrangements made for a week’s excursion over 
the Lehigh Valley Railroad, with a visit to the 
Bethlehem Steel Company, and some of the cement 
plants in that district. The programme will also cover 
the Niagara Falls and Buffalo, where the Lackawanna 
Iron & Steel Company is located; Pittsburg, and finally 
Washington, where a visit will be made to the Govern- 
ment Departments, including the Bureau of Standards, 
Testing Bureau of the Army and Navy, Smithsonian 
Institute, etc. A reception will subsequently be given 
by President Taft. 








Legal. 


Scottish Ironmoulders Litigation. 

The litigation which has been proceeding for some time 
in the Edinburgh Court of Session, at the instance of 
J. Johnstone, ironmoulder, against the Associated Iron- 
moulders of Scotland, and the trustees of that body, has 
come to an end. The pursuer sought declarator that the 
rule of the society providing for Labour representation 
in Parliament was ultra vires, illegal, and invalid, and 
was not binding upon the pursuer or any other member 
of the Society, and that the Society was not entitled to 
make payment out of its funds or levies to the Labour 
party or for the payment of Parliamentary election ex- 
penses. Some time ago Lord Skerrington granted decree 
of declarator as concluded for, with expenses, and con- 
tinued the case. This judgment was reclaimed against, 
but the reclaiming note was withdrawn, and last week 
counsel for the Association appeared before Lord Skerring- 
ton and gave an undertaking that no payments such as 
those complained of would be made from the funds of the 
Association. In respect of the undertaking the Lord 
Ordinary found it unnecessary to deal with the question 
of interdict, and awarded expenses to the complainer. 


Rating of Engineering Works. 

At the Leeds City Quarter Sessions recently, the 
Recorder (Mr. Tindal Atkinson, K.C.) concluded the 
hearing of the appeal of Greenwood & Batley, Limited, 
engineers, Leeds, against the assessment of their works 
by the Assessment Committee of the Bramley Union. 
The gross estimated rental of the premises was stated as 
£10,134, and-the rateable value £6,050. Mr. Waugh, 
for the respondents, pointed out that the Assessment 
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Committee were entitled to appoint a valuer in order to 
assist the overseers. The onus was upon the appellants 
to show that any injustice had been done to them ky 
the Assessment Committee, who had made every en- 
deavour to come to a fair valuation of the hereditaments 
which were the subject of the appeal. Whether the 
Committee were right or not, they must have the credit 
of attempting to act in a judicial manner. Unless the 
Court were convinced that the Committee were abso- 
lutely wrong, their decision could not be reversed. It 
did not matter in the least how unsuitable the premises 
might be; the same amount had to be expended, by the 
landlord or the tenant, upon efficient machinery. 

Mr. Balfour Browne, for the appellants, contended 
that it was wrong to separate, for the purpose of rating, 
the value of the machinery and the value of the build- 
ing. Respondents’ counsel had argued that machinery 
was worth as much in a bad building as in a good one. 
But a tenant would look at the result of the working. 

The Recorder said that there were three items to be 
taken into consideration in assessing the gross value of 
the premises. These-were the rent of the land, the 
rent of the building, and the addition to the rent of the 
building by the presence of machinery. As regarded the 
rent of the land, there were two sets of figures. A 
London valuer estimated it at £350, but a local valuer, 
who was well acquainted with the district, set it at 
£880. He should rule that a proper value was £500. 
As regarded the rent of the building, he accepted the 
appellants’ figures, £4,470. He had been asked to deal 
with the question of the machinery as one of principle. 
But it was impossible to lay down a principle which 
would settle or go anywhere near settling other cases of 
a similar character. It was a question of fact. He 
must say he should have thought the overseers and the 
valuers who assisted them would have taken the advice 
of practical people, but they had not called one. How- 
ever, it was not for him to advise them. Mr. McLaren 
had told them that in his opinion the rent of the build- 
ing was increased 100 per cent. by the presence of the 
machinery. That was to say that the building and 
machinery were equal in value. But Mr. McLaren had 
subsequently qualified this by estimating the rent of the 
building at £3,600 and the additional value by the pre- 
sence of the machinery at £3,000. He had decided to 
assess the extra value at £3,976.. This would make up 
a gross total of £8,946, made up as follows :—Rent of 
land £500, building £4,470, and machinery £3,976. The 
net value ,would be £4,872. The appeal would be 
allowed with costs. 








Personal. 





Mr. H. G. Burrory has resigned his position as 
general manager of Humber, Limited. 

Tue late Mr. A. E. Maxfield, chairman of Sanderson 
Bros. & Newbould, Limited, Sheffield, left estate valued 
at £25,015 gross. 

Tue late Mr, J. H. Barber, for many years a director 
of Brown, Bayley’s Steel Works, Limited, left estate 


valued at £7,062. 
Tue late Mr. Charles Wardlow, of Messrs. §. & C. 
Wardlow, Portobello Steelworks, Sheffield, left estate 


valued at £68,707 gross. 

An estate valued at £73,610 8s. 5d., including net 
ersonalty £53,906 19s. 6d., has been left by Mr. J. B. 
3ruce, Edgbaston, Birmingham, brassfounder. 

Mr. E. Houiines has been elected managing-director, 
and Mr. T. F. Robinson chairman, of G. Birch & Com- 
pany, Limited, Islington Tool Works, Islington Grove, 
Salford, Manchester. 

Tue late Mr. T. Outhwaite, one of the heads of the 
commercial department of the business of Bolckow 
Vaughan & Company, Limited, left estate valued at 
£26,549 6s. 4d. gross. 

Mr. J. D. Tompson, file manager at the Norfolk 
Works of Thomas Firth & Sons, Limited. Sheffield, has 
been the recipient of presentations from the officials and 
men on the occasion of his retirement 
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T. E. MANSERGH. || EQunpRY 
EVERY DESCRIPTION OF 


MOULDERS’ CUPOLAS! 3 
PATENT WOOD, MINERAL and 


COAL DUST BLACKINGS FOUNDRY tt 
MANUFACTURED. ; 
LADLES!| 


Wheathill 
Finest Workmanship and 


Charcoal Works, SALFORD. 
Materials. 


FOUND RY SANDS SEND for QUOTATIONS | 


To 
OF ALL GRADES. Our PRICES will interest YOU! 4 a 





































Owners of noted Birmingham Moulding 


Sand Quarries-- The DERBY 


JOHN WILLIAMS (BIRMINGHAM SAND) LTD. §@ | BOILER Co., Ltd., 
BIRMINGHAM. DERBY. 














— ——_~~——* 


‘A NEW STEEL BARROW 


(PATENTED) 


“BRABYS BALANCED BARROW. 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more quickly. It isa 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 





NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY tor nicn grace STEEL 


SHEETS & PLATES up to15 raat 
3 RANGE of GAUGES 8 to woe 
RANGE of WIDTHS ty to 60 i 


BRABY:.. A gg ee ts, w tae STEEL 
GIES 


BARRO 
GUTTERS. PIPES, = 


BRABY —s Iron and STEEL 


FS and BUILDINGS 


BRABY for unbreakable STEEL 
SASHES, CASEMENTS, and 
PUTTYLESs ROOFLIGHTS. 


BRA BY caivanized corrugateaS TEEL 


SHEETS : “EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co. Ltd., Ee snt Stanners ut he 


Road, GLASGOW. 





Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 

Rustless Iron, Galvanising and Copper Works, FALKIRK. 
Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
‘ FOREIGN GOVERNMENTS. Teleg.—** Braby, Glasgow.” 
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Mr. A. R. Bettamy, a director of Richard Hornsby PRICES OF METALS. 
& Sons, Limited, of Grantham and Reddish, has been 
the recipient of a presentation from the officials and The following table eis | the approximate lates; 


men on the occasion of the completion of 25 years’ piees and position of stocks of metals during the past 
connection with the firm. wo years :— 


Masor J. R. StansrieLp, the Government Inspector of 























Steel in Sheffield, entertained his staff at a dinner on METALS. End Jan., 1912. End Jan., 1911. 
January 6. Major Stansfield, who presided, is about 
to return to his regiment, having completed his term of 
office in Sheffield, and thus several references were made Iron—Scotch pig warrants ’ 
to his departure. piddlesbro’ COM |... .-se00eee avs “" jrteseeees sevens “ai 
Tue Executive Committee of the Governing Body of wc. Minos Bessemer .. ston ee a 68.6 
the Imperial College of Science and Technology have -—Stock, Scotch _... cccabseesccs SNE Hevasinostieietes 1,000 
ee Professor W. A. Bone, D.Sc., Ph.D., F.R.S., Copper—Chili bars, “eis an at 
of Leeds University, Professor of Fuel and Refractory ia Ai ae! en £61 12 6 |. i” 
Stock, Europe and afloat 
Materials in connection with a new department of | ae) or 83,238 
Applied Chemistry, or Chemical Technology, now being >> English ingots .- ton a =e sama exst 15 9 
‘ 2 : sal Cinlles pate et —Straits ... ton rst Sacer a 
established in the Imperial College at South Kensington. —Steck, Londen,” Meliand, 
Tue valuable services which Colonel W. Sidebottom, U.S-Azand afloat ...tons Pr | Pa 
J.P., has rendered as a member of the board of Cam- ea nglish pig vee COM |. .-eseee 17 6 seeees 
mel], Laird & Company, Limited, were recognised at cay oa bottle | ee: ~ 496)... ~ . 
an interesting gathering at Sheffield on January 8. The Antimony—Regulus ... ton |£27 10 0£28 0 0 |€28 0 0-£290 0 


members of the Sheffield executive of the firm enter- 


tained him to dinner, and presented him with a hand- * Settlement price. 
some silver cup, “as a small token of their high esteem, Casrines. 
and in appreciation of the unfailing courtesy and con- 


In the Cleveland district the following are the 


sideration he has at all times shown to them during the : 
. nominal rates current for castings :— 


15 years he has been associated with the company as 


lir 1 t hai hair ” 2 s. d. 2s. d. 
director, deputy chairman, and chairman. Columns (plain) - 610 0 to 615 0 
Mr. E. C. Issorson has been appointed secretary of Pipes, di to 24in. ... . 417 6 to 5 2 6 
the Sheffield Society of Engineers and Metallurgists, in 0 3 to é in. ... - £100 to 500 
» 9 to8 in. ... - 4 7 6 to 410 0 
succession to Mr. F. K. Knowles, who, after “holding ae er ee . 476 to 410 0 
the office for some 20 years, has retired in consequence ok 18 to24in. ... ix u 6 to 410 ° 
of his new duties in the metallurgical department of airs ... 312 6 to 315 0 
Sheffield University. Mr. Ibbotson is a grandson of the Floor plates (open sand) .. ~ Sse Ces 
late Mr. William Ibbotson, the founder of the firm of Sinan. 
Ibbotson Brothers & Company, Limited, Globe Steel The quotations for scrap, subject to market fluctua- 
Works. He served his apprenticeship in the manufac- tions, are as follows: Heavy wrought (mixe 1), £2 9s. Od. ; 


turing departments at those works, and was afterwards light wrought, £1 5s. 0d.; heavy east, £2 65. Od.; all per 
successively rolling mill manager and steel works man- ton, f.o.b., London. Copper (clean), £56 03. Od. ; bass 
ager. He spent several years in Sweden, but some two (elean), £41 Os. Od.; lead (usual draft), £14 5s, Od. ; 

an), Ss. *- r a 9 s. °3 


years ago he returned to Sheffield, and established 3 Jine £20 10s, Od. ; all per ton delivered merchant’s yard 
practice as consulting metallurgical engineer. ‘ oe 7 J 


THE executive of the Associated Ironmoulders of Scot- P| U IVI BAG O 
land have resolved that time workers should accept the 5 











offer of a farthing per hour increase, but that the a 
offer of 2} per cent, increase on piece rates as from Foundry Blackine, 
May 1 be rejected, and that the members cease work Terra Flake, 


on Saturday unless the same advance as was granted 


from March 1 be granted now. The ballot of the NEW CORE GUM, 


Scottish ironmoulders on the question of a strike to 


enforce a general increase of wages has resulted as fol- 
lows: For a strike, 6,704; against, 1,185. . 


Tue Natrona, Insvrance Apvisory Counctr has been 
formed for the purpose of advising employers, employees 
and others as to their position under the National Insur- + + CARRIAGE PAID QUOTATIONS. . . 


ance Act. The offices are at 3, Northampton Square, COGAN STREET, 
London, E.C. WM. OLSEN, HULL. 




















GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘“‘LOWOOD, DEBPCAR.”’ 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, siiiaa 





(Ili 
WARE Haire) 


Mi 


Mehta 


ui 





Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flux. Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig-, Brushes, Wire Brushes, 
Core Ropes. Bellows, Buckets, Spades. Forks. Riddles. Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 





"eirv ce 


These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
ne quality, in a much shorter time than can be done by hand, without skilled 
abour. 
The following testimonial explains itself :— 
‘Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 

















TheLondon Emery Works, Go., works, 


TELEGRAMS : 


“Naxium, LONDON.” TOTTENHAM, LON DON, N. TELEPHONE : 


TOTTENHAM 158 (TWO LINES). 








Hydraulic Moulding Machine. Pattern P. 


THE SIMPLEST AND MOST RAPID MACHINE MADE. 


The working parts are so conveniently arranged and operate with such facility that a mould can be 
rammed and put down on the floor in } minute. This means that the moulder can produce three 
times as many boxes as by hand and, further, every mould is perfect and all castings alike. 


INVALUABLE in ALUMINIUM, BRASS and MALLEABLE IRON FOUNDRIES. Send us 
sample castings or drawings of your work and we will teil you what can be done. kis 
Sort them out Now, and Write To-day. 
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THE BUYERS GUIDE 


Abrasive Wheels. 

Evans, J. & Co 

London Emery ‘Ww orks ,Co. 
Jackman, J. W., & Co.’ Ltd. 


Addresses and further information will be 


Air Compressors. 


Jackman, J. W., & Co., Ltd. 
Marshall & Co., "Horace P. 
Phillips, J. W. &C.J. 
Thwaites Bros., Ltd. 

a a rd sPatent Sand Blast 








, Ltd 
Air Compressors (Electric- 
ally Driven). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co. Horace P. 
Tighnea. sPatent Sand Blast 
C 


Air mpueiaese s cw? 

Jackman, J. W., ., Ltd. 

Marshall & Co., y Aad we 

Tilghman’ sPatent Sand Blast 
Co. 


Air Compressors (Belt). 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Tilghman’sPatent Sand Blast 
Co., Ltd. 

Aluminium, 

British Aluminium Co, Ltd. 

Annealing. 

Evans, J. & C 

Phillips, J. Ww oe C. J. | 

Ash Crushing and Wash- 

ing — wr 

Evans, J., & Co. 

Jackman, J. W., & Co., + 


Phillips, J. W.& C.J 
Barrels (Tumbling). 


Eng. C 
Evans, J, *& Co 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
London Emer Works Co. 
Marshall, H , & cs 0. 
Phillips, 3.W.&C. 
Tilghman’ sPatentiiond Blast 
Co., Ltd 
Barrows. 
F. Braby & Co., Ltd. 
Durrans, J., & Sons. 
Evans * & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Bellows. 
Alldays & Onions Pneumatic 
Eng. Co. b 
Evans, J., & Co. 
Durrans, Jas., & Sons. 
Hall, C harles & '& > 
Jackman, J. & Co., Ltd. 
Olsen, Wm. 
Blacklead. 
Durrans, J., & pene. 
Evans 
Hall, Charles & Co. | 
Jackman, J. W., & Co.,jLtd. 


Wilkinson & Co., Thos., Ltd. 
Blowers. 
ote ¢ & Onions Pneumatic 
. Co., " 
uffelo Forge Co., Ltd. 
Davies T Son. 
Dempster, R. ~ z.. Ltd. 


Evans, J., 

Jac kmaa, J. Ww. & Co., Ltd. 
} Keith,J. & Blackman, Co. ,Ld. 
London Emery Works Co. 
Marshall. H 3 5 Ce Ltd, 
Phillips, J. W.& 


Samuelson & Con. ita. 








AMege® Onions Pneumatic | 














| Blowers —cont 


Thwaites Bros., Lid, | 
Ward, T. W., Ltd | 
| 


Buffing and ’ Polishing 


Machines. 
Jackman, J. W., & Co., Lid. 
London Emery Works Co. 


Casting Cleaners. 


Durrans, J., & Sons. 

Evans, 2. & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Pneumatie Kng'neering Ap- 
pliances Co. 

Tilghman’sPatent Sand Blast 
Co., Ltd. 


Cement. 


Dyson, J. & J. 

Evans, J., & Co. 

Hall, Charles & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Lowood,J.Grayson, & Co.,Ld. 
Marshall & Co., Horace P. 
Metalline Cement Co. 

Olsen, Wm. 

Plasti-Kion Co. 

Silent Machine and Eng. Co 


Chaplets and Studs. 


Durrans, J., yee 

Evans, J., &C 

Hall, Charles, & o. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
mg an Wm., & Co. 
Olsen, W* 

Wilkinson, T,, & Co., Ltd. 


Charcoal. 


Evans, J., & Co. 
Firmin er, JI.& Co., Ltd. 
Hall, Charles & Co. 
Jackman, J. W., & Co., Ltd. 
Mansergh, E, 
Sykes, James. 
Walker, I. & I 


Charging Platforms. 


Alldays & Onions Pneumatie 


Eng. Co. 
Davies, mT & Son. 
Evans, J., & 


Jackman, J. Ww, & Co., Ltd. 
Marshall & Co., "Horace P. 
Thwaites Bros., Ltd 

Coal Dust. 


Cumming, Wm., & Co., Ltd. 


Durrans, a & Sons. 
Evans, J., & Co 
Hall, Charles & & Co 
Jackman, J pee. Ltd. 
Monsey sh, as 
Olsen, Wm. 
Sykes, ;~ 

alker, I. & I. 


Wilkinson & Co., Thos., Ltd. 
Williams,John (Birmingham 


Sand) Ltd. 
Coke (Foundry). 


Elders Navigation Collieries. 


Coke a 
Evans, J., & C 
Jackman, J. W. : & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W., "&C. J. 

Core Boxes. 

Evans, J., & Co. 
Jackman, J. W. & Co.. Ltd. 
Olsen, Wm. 

Core Compounds. 
Cumming, Wm. Soe. Ltd. 
Durrans, J. & Sons 
Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J, W. & Co., Ltd. 
Olsen, Wm. 

son, Thos. & Co. 


| Core Gums. ; 














Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W. & Co., Ltd. 
Olsen, Wm. } 
Walker, I. & I. | 
Wilkinson & Co., Thos., Ltd 


Core Making Machines. 


Evans, J., & Co. 

Hall, Charles & Co. 

Jackman, J. W. & Co., Ltd. 

Jones & Attwood, Ltd. | 
London Emery W orks Co 
Marshall, H. P. & Co. | 
Phillips, z. WwW. &C.J. 


Core Ovens. 


Eng. Co., Ltd 
Evans, J. & Co. 
Hislop, R. & G. 
Jackman, J. W. & Co., Ltd. 


| 
Alldays & Onions Pneumatic | 
| 
| 


Jones & Attwood, Ltd. 


London E nang Works Co. 
Phillips, C. D. 
Phillips, J. W. &C. J. 


| 
| 
Portway, C. & Son. | 
Core Ropes. | 


Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, C harles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 

Wilkinson, T. & Co. 


Core Vents. 


Evans. J., & C 

Hall, C rat oy & ‘Co. 
Jackman, J.W., & Co., Ltd. 
Olsen, Wm. 


Cranes. 
Alldays & Onions Pneumatic 


Eng. Co., Ltd 
Evans, J. & Co. 
Jackman, J. 
Vaughan & son, Ltd. 
Ward, T. W., Ltd 


Crucibles. 


Evans, J. & Co. 
Hall, Charles, & Co. 
Olsen, Wm. 


Crucible Furnaces. | 
Alldays & Onions Pneumatic | 


Eng. Co., Ltd, 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 


Crucible Furnaces(Lift-out) 


ABéage: & Onions Pneumatic 
Eng. Co., a 


Evans, J., bk 
Jackman, J We, 2%. Ltd. 
Phillips, J. W. & C. J. 


Crucible * hott (Tilting) 


ABiage® OLA Pneumatic 
td 


Eng. € 
Evans, J., & Co 
Jackman, J. W. 7 & Co., Ltd. 
Marshall & Cow] "Horace P. 


Phillips, J. W. & C. J. 
Crushin = 

Evans, -¥o 

Jackman, J Ww. , & Co., Ltd.! 
Cupolas. 


Alldays “ Onions Pneumatic 


Eng. C 
Davies, T. "& Son. 
Derby — Co., ‘Ltd, 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Gharles & Co. 
Jackman, J. W. & Co., Ltd. 
London Emer Works Co. 
Marshall, H. P. & Co. 
Phillips, J. W.& C.J. 
Thwaites Bros:, Ltd. 





W., & Co., Ltd. | 


tound by reference to the Firm’s Advertisement. 


| ‘Cupola Linings. 








Evans, J., & C 

Hall, Charles ag Co- 

Harris & Fpegeon, 
Jackman, J -» & Co., Ltd. 
Marshall & co, Horace P. 


Emery Grinders. 


Alldays & Onion Pneumatic 
Eng. Co., Ltd. 

Davis, T., & _ 

Evans, 

Hall, Charlee & Co. 

Jackman J.W. & Co., Ltd. 

London Emery Works Co. 


Emery and Glass Cloth 


and Glass Paper. 
London Emery Works Co. 


Emery Wheels. 


ARSeges = Onions Pneumatic 
Eng. Co., Ltd, 

Evans, J. *%% Co. 

Hall, Charles & Co. 

Jackman, J.W., & Co., Ltd. 

London Emery ‘Works Co. 

Mitchells Emery Wheel Co. 


Facings. 


Evans, J. & Co. 
Olsen, William 


Fans. 


Alldays & ay my Pneumatic 
Eng. Co., Ltd. 


Davies, T. £ ag 

Evans, J., 

Jackman. * we, & Co., Ltd. 
Jenkins, W. J. & Co., Ltd. 
— n dames, & Blackman 


Phillipe, J.W.& C.J, 
Thwaites Bros., Ltd. 


Firebricks. 


Durrans, J. & Sons. 

Dyson, J. & J. 

Evans, J. & Co. 

Fyfe & Co., J. R. 

Harris & Pearson, 
Jackman, J. W., & Co., Ltd. 
Bros. 
Lowood,J.Grayson,&Co., Ltd. 
Pearson, E.J.& J. 


Foundry Blacking. 


Cumming, Wm. & Co., Ltd. 

Durrans, J. & Sons. 

Evans, J., & Co. 

Firmin er, J. & Co., Ltd. 

Hall, Charles, & Co. 

Jackman, J. W., & Co., Ltd. 

London Emery Works Co. 

Sykes, James. 

Olsen, Wm. 

Walker, I. & I. 

Wilkinson, Thos. & Co., Ltda. 

Williams,John (Birmingham 
Sand) Ltd. 


Foundry Brushes. 


Durrans, J. & Sons. 
pvene, J., & Co. 
Hall, C., & -* 
., & Co., Ltd. 
Olsen, Wm. 


Phillips, J.wW.& C.J. 
Foundry Ladles. 

Alldays & Onions Pneumatic 

Eng. Co., Ltd. 

Davies, T., ” & Son. 

Derby Boiler Co.. Ltd, 

Durrans, J., & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W..& Co.,L 
sondon Emer “— 
Marshall, H. H. B, & Co. 
MeNeil, C' 

Philli Sw W.&C J. 
Thwaites Bros. Ltd: 
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THE BUYER'S GUIDE.— Continued. 





Foundry Rattlers or Fett- 
ling Drums. 
Alldays & Onions 
Davies, T., & Son 
Durrans. J., & Sens 
Evans, J., & Co, 
Hall, Charles & Co. 
Jackman, J. W., & Co. 
London, Emery Works Co. 
Marshall & Co., Horace 
Phillips, J. W. & C. J. 

Foundry Sand. 
Standard “and Co., 
Dyson, J. & J. 
Evans, J., & Co. 
Gould, George 
Jackman, J. W., & Co., Ltd 
Wilkinson & Co., Thos., Ltd. 
Williams, J. (birmingham 

Sand), Ltd. 


Foundry Special sts. 
Naish & Croft. 
Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J. & Co. 
Hislop, = & G. 
<eith, James, & Blackman, 
Co., Lt 
Marshall &C 0., 
Phillips, J. W. 


Furnaces ( Phone 
Alldays & Onions Pneumatic 
Eng. Co.. Ltd. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J 
Furnaces (Melting). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Davies, T., & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J. 
Ground Gannister, 
Durrans, J., & Sons. 
Dyson, J. & J. 
Evans, J., & Co. 
Lowood, J. Grayson, & Co. 
Walker, I. & L. 


Lid. 


Le P. 


Grinding Machines and 
Tools. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 


Jones & Attwood, Ltd. 

London Emery Works Co. 
Hammers (Steam). 

Alldays & Onions Pneumatic 


ng. Co., 
Thwaites Bros.. Ltd. 
Hay Band Spinning 
Machines. 


Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall &Co., Horace P. 





Hoists. 





Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davies, TT & Son. 

Evans, J. & Co. 

Jackman, J. W., & Co., Ltd. 

London Emery Works Co. 

Marshall, H. P.., Ny Co., Ltd. 

Phillips, J. W. 

Thwaites Bros., ea 


Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles & Co, 
Jackman. J. W., & Co., Lid. 
London Emery Works Co. 
Marshall 3 Co., Horace P. 
Ward, T. . Ltd 


Melting edateane (Oil fired). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J., & Co 
Jackman. J. W., & Co., Ltd. 
Marshall & Co., "Horace Pr. 
Phillips, J. W. &C.J. 


Mould Driers. 
Evans, J., $ Oe 
Jackman, J.V ’ & Co., Ltd. | 
London EK he “Works Co. 
Marshall & Co., oy ae P. 
Phillips, J. W. J. 
Moulding Seshinse, 
Adaptable positing Ma- 
chine Co., The 
Britannia Foundry Co. 
Evans, J., & ¢ 
Jackman, J. Ww. & Co., Ltd. 
London Emery w ome Co. 
Marshall, H. P., & ¢ 
Phillips, J. W. &C. s. 
Pickles, James. ; 
Pneumatic Engineering 
Appliances Co., Ltd. 
Samuelson & Co., Ltd. 
Stewart, Duncan & Co., Ltd. | 
Whittaker, Wm.,& Sons, Ltd. 
Moulding Machines (Hand 
and Power). 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J. 
Pickles, James. 
Pig Breakers. 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
London Emery Works Co. 
Pig-Iron. 
Bradley & Sons, T. & I., Ltd. 
Frodair Iron and Steel Co., 


. The 
Goldendale Iron Co., Ltd. | 
Plumbago. 


Cumming, Wm. & Co., Ltd. 
Durrans, J., & Sons, 


Plumbago—cont. 


Pneumatic Tools. 


Polishing Sundries. 


Recording oe 


Sand Blast Apparatus. 


Sand Driers. 


Sand Grinding Mills. 


Sand Mixers. 





Sand Riddling, Separating 
and Sifting Machines. 
Evans, J., & Co 
Jackman. J. Ww. , & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P. & Co., Ltd. 
Pneumatic Engineering Ap- 

pliances Co., 

Sieves. 

Durrans, J. & Sons. 
Evans, J., & Co 


Evans, J., & Co. 

Hal), Charles & Co. 
Jackman, J. W., & Co., Ltd, 
London Emery Works Co. 
Olsen, Wm. 

Walker, I. & I. 

Wilkinson & Co., Thos., Ltd. 


qockman, a LG & o. ‘Ae. 
J. Mac é & Son, Ltd. . 
Thao all. HE > Ye CO. , Hall, Charles, & Co. 
tneumatic Engineering Ap- Jackman, J. W., & Co., Ltd. 
pliances Co., Ltd. Marshall & Co., Horace P. 


Smiths’ Hearths. 
Alldays & Onions Pneumatic 


Evans J. & Co, “ : 
“ord pin Eng. Co., Ltd. 
London Emery Works Co. Keith, James, & Blackman, 
Co., Ltd. 
Publications. Messhae & Co., a? Ltd. 
” ‘ Samuelson & Co., Ltd. 
Eagland & Co., Ltd. — . aoe 
Griffin, Charles & Co., Ltd. Thwaites Bros., Ltd. 
Steel Moulders’ Compo- 
Pyrometers. =, & J. 
Alldays & Onions, Ltd. yeon ‘ 
‘Nine Evans, J., & ¢ 
Phillipe, J. W. & C. J. Jackman; J. W., & Co., Ltd. 


Lowood,J. Gray ‘son, & Co.,Ltd 
Spades and Shovels. 


Evans, J. & C ) _J., & Sons, 

Jackman. J. W.. . & Co., Ltd. eam, 7, & Save 

Phillips, J. W. & C. J. Hall, Charles & Co. — 

. Jackman, J. W., & Co., Ltd. 
Riddles. Olsen, Wm. 

Durrans, J. & Sons. Stone Flux. 


Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm 

Ww ilkinson, "Thos. & Co., Ltd. 


Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles & Co. 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 
Stoppers and Nozzles. 
Dyson, J. & J. 
Straw Ropes. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, William. 
Wilkinson & Co., Thos., Ltd. 
Testing Machines. 
Evans, J., & Co, 
Jackman, J. W. 
Marshall, H. P., 
Phillips, J. W. & C. 
Time Recorders. 
National Time Recorder Co. 
“stockall-Brook’’ Time Ke- 
corders Co. 


Jackman, J. W., & Co., Ltd. 
London Emery Ww an Co. 
Phillips, J. W. ode 
Tilghman’'s Petont 
Blast Co., Ltd. 


Sand 


Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Philips, J. W. & C. J. 


Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Evans, J., & Co. 


Halls Eng. Co. Tuyeres (Firebrick), 
Jackman, J. W. & Co., Ltd. Dyson, J. & J. {Ltd 
London Emery Works Co. Lowood, J. Grayson, & Co. 


Marshall & Co., Lo. P. 


Phillips, J. W. & C Welding. Thermit, Ltd. 


A 











WoRKES— { wa W hittin 
una oe 








also at Middlesbrough aod Albion 


FOR 


IRONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered ” SHALAGO . Brand. 







Write for Quotations to— 


WILLIAM CUMMING & Cao., Lro., 


Eelvinvale, Mills, M 
nm Blacking 
lacking 


ant RONFOUNDERS' apie innate 
lasgow 
ite dst es ee TELECE AF EIO 3 - Comming, Whittington. Chesterfe 14. 





* Cumming, Blacking Mills, Camelon. 


















THE FOUNDRY TRADE JOURNAL. 


SITUATIONS. VACANT AND WANTED. 


wa a WORKING MOULDER, to take 

charge of small Country Foundry. Must be used 
to Motor Cylinder work ; also well up in mixture of Metal, 
and able to fix piece-work prices. Apply, giving refer- 
ences.-—Address Box 552, Offices of THE FOUNDRY TRADE 
JOURNAL, 165, Strand, London, W.C. 











\ ETAL PATTERNMAKERS wanted. Used to 
i Bench and Lathe Work in Machining and setting 
out Steam Fitting Patterns for Plates.—Address, stating 
experience and wage required, to Box 555, Otlices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 





FOR SALE AND WANTED. 


ATTERN and MODEL MAKERS, established over 
50 years. Best class of work only.—GOODWIN’s, 16, 
Charles Street, Hatton Garden, London, E.C. 


ANTED, for Cash, Brass and Gun-metal Scrap 

Turnings, Condenser, and Loco. Tubes, Brass 

Dust. Mixed Metals,ete.—RAPID MAGNETTING MACHINE 
Company, LTp., Crescent, Birmingham. 


UR SALE.—Two FOUNDRY STEEL JIB CRANES, 

16 ft. radius; thres tons, safe load. One 14 H.P. 

Westinghouse MOTOR, 1,430 revs. per min. One 

CUPOLA (by Davies, Manchester), three tons per hour ; 

also staging for same.—Box 550, Offices of THE FOUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 








NE MODERN FOUNDRY CUPOLA, 4 ft. 6 in. 

dia., about 30 ft. high from ground ; one ditto, 4 ft. 
dia. ; one ditto, 4 ft. dia., about 32 ft. high from ground.— 
T. DAvigs & Son, West Gorton, Manchester. 
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FOR SALE AND WANTED—( Continued.) 





HAINS for every purpose, including Mine and 
Incline Chains, Crane and Sling Chains, Steam 
Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—MID-BriTisH Co., 
Corngraves Works, Cradley Heath. 


NALYSIS [IN THE FOUNDRY: OFFER TO 
A READERS OF “THE FOUNDRY TRADE 
JOURNAL.”—Readers desiring analyses of PIG-TRONS, 
CASTINGS, ALLOYS, and all METALLURGICAL 
PRODUCTS, should address their samples to the Editor, 
165, Strand, London, W.C. 

Arrangements have been made for carrying out this 
work at the following low charges :— 

Pic-IRON, 1 Constituent, 6s. 6d., 5 Constituents, £1 5s. ; 
MOULDING SAND, 1 Constituent, 6s. 6d., Complete 
Analysis, £1 15s, ; COKE, per Constituent, 6s. 6d. ; CUPOLA 
SLAG, per Constituent, és. 6d., Complete Analysis, £1 10s. 

This offer is to Subscribers only. Unless the reader is a 
Subscriber direct to this Office, the name of the Avent sup- 
plying the ‘‘ JOURNAL” should be mentioned. 








NAISH & CROFT, 
Consulting Metallurgists and 
Analytical Chemists, 
— SPECIALISTS IN FOUNDRY WORK. —— 
Laboratory for investigations of all kinds. 


TRANSVERSE, TENSILE ano CRUSHING TESTS. 
MICROGRAPHS. 


Scale of F ees on application. Correspondence invited, 
Special Terms for Contract work, 


Address: 150, ALMA STREET, BIRMINGHAM. 


London Ofice: 9 & 10, Fenchurch Street. 














FRODAIR SPECIAL PIC-IRONS 


A he ARC A eT 
ENJOY 25 YEARS’ REPUTATION FOR THE BEST RESULTS. 


THEY ENSURE REGULARITY 
AND GREATER DURABILITY 
IN SPECIAL CASTINGS. 
EASILY MELTED, CAST AND 
TOOLED. 


D=poorn 


FOR @YLINDERS OF ALL 
KINDS, ROLLS (Chilled and 
Grain), VALVES, LINERS, 
PISTON RINGS, HIGH: 
PRESSURE CASTINGS, FIRE 
AND ACID-RESISTING 
CASTINGS, &c. 








USED BY THE MOST IMPORTANT AND UP-TO-DATE FOUNDRIES. 








Write for detalis of tests, &c., to— 


THE FRODAIR IRON & STEEL Go., Ltb., 


FENCHURCH HOUSE, LONDON, 


Telegrams : 
“‘Frodair, London.” 


E.C. 
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COMPLETE SAND BLAST APPARATUS 


For Cleaning sarge and small Castings. 


WILL SAVE 50 PER R GENT. IN - RETTLERS’ WAGES. 


IN USE BY THE FOLLOWING WELL-KNOWN FIRMS :— 








STEEL CASTINGS. ORDINARY IRON CASTINGS. 
Beardmore, W., and Co., Lad. Glasgow. Platt Bros. and Co., Ltd. - Oldham. 
Steel Co. of Scotland Glasgow. Tweedales and Smailey “we Castleton. 
Coltness Iron Co. ... ‘ae Coltness. H.M. Dockyards ... wie ad —_ 
Dickson and Manns, Ltd. . Armadale, Dobson and Barlow, Ltd. : evo Bolton. 
Vickers, Sons and Maxim, Lia. Barrow. Doulton and Co., Paisley. 
Darlingt eo For pce. Ltd. Darlington. Ruston, Proctor and Co., Ltda. Lincoln. 
Shaw, , and Middlesbrough, Marshall, Sons and Co., ‘Lu. penenerough. 
Hoafielas’ Steel Pountey Co., Ltd. Sheffield. Shanks and Co., Ltd, Barrhead. 
Osborn, S., and Co., Ltd. Sheffield. Falkirk Iron Co. ... Falkirk. 
Jackson, P. R., and Co., Ltd. Manchester. Hopkinson and Co. ww Huddersfield. 
MALLEABLE IRON. BRASS OR GUN METAL. 

Ley’s Malleable Castings Co., Ltd, Derby. Vickers, Sons and Maxim, Ltd. Barrow. 
Crowley, John, and Co., Ltd. Sheffield. Gummer and Co.. Rotherham, 
Bakor Foundry Co., Ltd. ... Smethwick. Ruston, Proctor and Co., Ltd. Linooln. 
Maddocks, J., and Co., Ltd. «  Oakengates. Storey, Isaac and Sons, Ltd. Manchester. 
Clegg and dey Coe —— a Keighley. Glenfield and Kennedy . Kilmarnook. 

t Found go ats Walsall. Milne, J., and — a oe Edinburgh 
Lindop, H. ye Walsall. Benton and Ston Birmingham. 
Tangyes Ltd. Birmingham. British Insulated ‘and Helsby Cables, Lta. 
Harper, é" and Co. Willenhall. Marshall, Sons and Co., Ltd ote Gainsborough. 
Haden, G.'N., and Sons Trowbridge. Dewranee and Co. London. 





General Representative: CEO. HOPKINS, 63, Quarrenden Street, King’s Road, Fulham, London, 8.W. 


TILGHMAN’S PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 

















WHITTAKER'S meroves MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 


















The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON woRKS, Q[| DHAM. 
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NAME. 


Alldays & Onions, Ltd.... 


Braby, F., & Co., Ltd.. 

Bradley, T. & L., & Sons, Ltd. 
Britannia F oundry Co. ss 
British Aluminium Co., Ltd. 


Cumming, William, & Co., Ltd. 


Dempster, R. &. J uae. 
Davies, T., & So 
Derby Boiler C od Lid. 


Darrans, Jas., & Sons ... 
Dyson, J.&J... 


Flders’ a Ltd, 
Evans, J., & C 
Everitt & Co, 


Frodair Iron & } ga Co,, Ltd. 
Fyfe, J. R. & Co. : 


Goldendale Iron Co., Ltd. 
Gould, George ‘ 


Hall, Charles & Co. 
Harris & Pearson.. 
Hislop, R. & G. 
Hodges, R.I., & Co. 


Jackman, J. W., & Co. ... — w 





Keith, James, & Blackman, Co., 
| King. Bros. “er Ltd. 
Kitchen & Co. ... 


| 
| London Emery Works Co., Ltd. 
| Lowood, J. Grayson, & Co., Ltd, 


| Macdonald, J. & Son, Ltd. 

| Mansergh, TE. 3 
Marshall, H. P., & Co. ... 
Metalline Cement Co. ... —.. 
Mitchell’s Emery Wheel Co. ... 
McNeil, Chas. ie 


| Naish & Croft 
| Olsen, William 


| Phillips, Chas, D. 
Phillips J. W. & C.J 
Plasti-Kion Uo., tne 
Portway, C. & Son 

Robeson Process Co.... 

Samuelson & Co., Ltd. ... 
Silent Machine Co. ... ‘ 
Standard Sand Co., Ltd. . 
Stewart, D., & Co. (1902) Ltd. 


Stockall Brook Time Recorders, Ita. 


Thermit, Ltd. 
Tilghman’ s Patent Sand Blast Co, Ltd, 
Thwaites Bros., Ltd. 


Walker,L&I. . 

Whittaker, w., & ‘So 1s, “Ltd... 

Wilkinson. Thos., & Co., Ltd. _ 
| Williams, J.(Bham Sand) Ltd. ... 


Ltd... 


and Telephone Numbers. 


ADDRESS. 


TELEGRAPHIC ADDRESS. 





TELEPHONE NO, 





Birminghan ... 


Petershill Road, acne 
Darlaston a 
Coventry 

109, Queen Victoria Str eet, S.E. 


Maryhill, Glasgow ... 


Oldham Road, Manchester 
West Gorton, Manchester.. 
Derby 

Foulwene, nr. Sheffield 
Sheffield 


Cardiff . ‘ 
Manchester ... 
40, Chapel Street, Liverpool 


5, Fenchurch Street, E.C. 
Shipley, Yorks ‘6 = 
Tunstall, Stoke-on-Trent . 

Old Canal Wharf, Stourbridge... 











Dantzic Street, Manchester 
Stourbridge 

Paisley ame 
14, Dev onshire ‘Sq. , Bishopsgate, E. C. 


Caxton House, S.W. 


7, Farringdon Avenue, L santee 
eee 
Derby 


Park, Tottenham 
Deepcar, nr. Sheffield 


Maryhill, Glasgow 

Wheathill Charcoal W orks, Salford 
Leeds 

112, Bath Street, Glasgow... 

Bradford, Manchester 

Kinning Park, Glasgow 


141, Whitehead Road, Aston Manor | 
Cogan Street, Hull ... 


Newport, oy rage 
23, College Hill, E.C ; 
Caxton House, 8. W. 

ape Essex 


7, Fenchurch Street, £.C. 


ms -_ , 
Albion Works, Shefheld. 
Mansfield 

| London Road Ironworks, Gi: ASgow.. 


Salile St., 


43, Market Street, Huddersfield 


| 27, Martin’s Lane, E.C 
, Broadheath, nr. Manchester 
| Bradford 


| Rotherham 
| Old bam 
| M iddlesbrough 


ee | 


col Birmingham ae: cf $3 oa | 


| 


| Machiner 


| 
| Alldays, Birmingham 


Braby, Glasgow 
Bradley, Darlaston ... 
Stoves, Coventry 
Cryolite, London 


Prudence, Glasgow 
Scrubber, Manchester 


Tuyere, Manchester 
Welded, Derby 


| Durrans, Penistone 


Dyson’s, Stannington. 


Elder, Maesteg ... 
Ladles, Manchester 
Persistent, Liverpool .. 


Frodair. London 
Brick, Shipley ... 


Goldendale, Tunstall, Staffs 


Fireclay, Stourbridge 
Gas, Paisley... ‘ 


Molders, London 
James Keith, London 


King Bros., ~~ 
-W elded, Derby ‘ 


. Naxium, London 
Lowood, nr. Sheffield | 


Compressor, Glasgow 


Specialty, Leeds 
Adhesive,Glasgow . 
Diameter, Mancheste1 
McNeil, Glasgow 


Natrecord, London 
Wm. Olsen, Hull 


, Newport .. 


Colloquial, London 


Portway, Halstead, Essex 
Sprudel, London 


Samuelson, Banbury 
Forward, Shefhield 


Standard Sand Co., Mans field... 


Stewart, Glasgow 


Fulmen, London 
Tilghmans, Altrincham 
Thwaites, Bradford 


Whittakers Engineers, hen 
Blacking. Middlesbro. 


28 Victoria 


1 

4315 London Wall 

P.O. M. 25 

70 Openshaw 

100 Derby 

702 Sheffield 

10 

25 

1134 Central (3 
lines) 


59 Shipley 


5814 City 

7 Brierley Hill 

331 Paisley 

30 Victoria 

6194 H’lb’rn(4 lines 
100 Derby 


99 Tottenham 
18 Stocksbridge 


161 Mary Hill 
909 Leeds 
201Y2 Douglas 
Central, 3575 
X 155 

918 Hop 

599 Y.I. 

18 & P.O. 576 
10112 Central. 
10 P.O. Halstead 
6045 Bank 


201 Mansfield 

71 P.O. Bridgt'n & 
3243 Bridgton(N) 
1069 Huddersfield 


3749 Central 
14 

325 Bradford 
83 

41y 












MANSFIELD MOULDING SAND. 


As Shipped by us to all parts of the World, 
for Castings of Iron, Brass, Aluminium, &c. 
WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., 
Mansfield, NOTTS. 


Ltd., 
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GOLDENDALE CYLINDER PIG RON, 


MAKERS : 


GOLDENDALE IRON C6O., 


STOKE-ON-TRENT. 



















NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 





2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


3. Easy to Machine. 
4. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


. 


Selling Agents: WESTOBY & RAWSTRON, 
331, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 








THE FOUNDRY TRADE JOURNAL. 131 











T. DAVIES & SON, 


Raiway Worxs, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrame—** TUYERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities 


FOUNDRY CUPOLAS & LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Potent Spork Arrester. 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 


= 


THOROUGHLY RELIABLE. 
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HODGES = TURBINE BLOWERS. 


40°/.. Less Power to Drive than any other Blower. 














No Internal Friction. 





No Noise. 





No Wear and Tear. 





Perfectly Steady. 
Blast Pressure. 





Direct—Coupled to Electro-Motor, 
Steam Turbine, Petrol Engine or 
with Pulley for Belt Driving. 





Turbine Blower, Size No. 15-6 W.S. Standard Type, Capacity 1,500 
to 2,000 cub. ft. per minute. 


Made in 8 Standard Sizes, Capacities 50 to 15,000 Cubic feet per min, 
VARYING PRESSURES UP TO 20 Ibbs. PER SQUARE INCH. 
For BLAST FURNACES, STEEL CONVERTERS, CUPOLAS, SMITH’S HEARTHS and OTHER PURPOSES. 
HIGHEST CLASS BRITISH MATERIAL AND WORKMANSHIP. 


R. J. HODGES & GO., ENCINEERS, 14, DEVONSHIRE SQUARE, BISHOPSCATE, LONDON, E.C. 


FIRE BRICKS « CLAY 


CUPOLA BRICKS: 
BEST QUALITY. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Léd., 


STOURBRIDGE. 





























gta 
NT UNBREAK 
A orn LADLE ¢ Ble ; 





Ht 





; Hk 
: titties 


T WHAT IS ITZ) 


SWIFT — METALLIC — STOPPING 
The British Foundry Cement. 


FOR FILLING UP BLOW HOLES 
IN CASTINGS. ......+¢. 
IT DRIBS IN ONB HOUR, AND 
IT CAN BB FILED UP IN FRO, 
SIX TO TWELVE HOURS... . 
SAMPLE FREE —TRIAL TIN 1/- — 
AGENTS WANTED. 


THE S.M.COMPANY, 


SAVILE STREET, SHEFFIELD 








Ks: 


ki 
'NMING pax 1RONwo™ 
GlLasaow- 
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Seren Heap Reduced to a Minimum. 
METALLINE CEMENT COMPOUNDS. 


INDISPENSABLE in THE FOUNDRIES AND ENGINEERING WORKSHOPS 
NOW RECOGNISED TO BE THE’ MOST RELIABLE IRON 
COMPOUNDS TnaT CAN BE PROCURED, 
VALUABLE fo treating defective Castings, making permanent repairs to Engines, Boilers, Tanks, etc., etc. 
WRITE ror FREE tra. SAMPLES, PRICE LIST anp 

TRADEMARK [INSTRUCTION BOOK. 
see Neeitucn: LAE METALLINE CEMENT CO., ::2titn staxer, GLASGOW. 


REGISTERED 











THE SWEDISH PATENT 


. PERFECT” CORE MACHINE 


supersedes all the machines with screws, which 
wear out, It works with a plunger, and is 
built to last. No oil or binder is required. 
Some hundreds giving satisfaction in Sweden, 
Norway, England, Germany, Russia, &c. 








THE LATEST & BEST MAYER-PHILLIPS 
PATENT, 1911. 


SAND SIFTER & MIXER | 


OUTPUT 2 TONS PER HOUR. 





This machine is replacing other types owing to its simple 
strong and practical design. Constant supply of sand, no 
attention, little power. All kinds of sand can be treated. 


J.W. & C.d. PHILLIPS, i10, cn. LON DON, t E.C. 

















We have just completed the erection of a splendid NEW MILL for the 
manufacture of : 


BLACKING, Agents for “ Glutria.” 
PLUMBAGO, 
COAL DUST, ETC. 


Thomas Wilkinson & Co. Ltd., Wire 
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UNTIL YOU HAVE THOROUGHLY INVESTIGATED 


THE CLAIMS OF ——— 


The “Coventry” Patent 


Moulding Machines 
YOU ARE IN NO POSITION TO DECIDE 


On the best and most economical form 
of moulding for your Foundry. . . . 











WRITE TO THE MAKERS FOR CATALOGUE, 


BRITANNIA FOUNDRY COY., 


COX STREET, COVENTRY, ENGLAND. 








FERRO-VANADIUM. *« « *« FERR©O-TITANIUM. 
SILICO-MANGAN ESE {§s/70 % seo & 1 %, 2 %, 3 %, Carbon Maximum. 


FERRO-SILICON Containing 25 %, 50 %, 75 % sis 
FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALU MINIUM 98/99 % Purity. /n Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO.., 40. CHAPEL ST., _LIVERDOOL 


Telegrams: “ PERSISTENT.” 

















Telephone No. 1134 (3 lines). 








EFFICIENT AnD ECONOMICAL HEATING or FOUNDRY STOVES, 
. ANNEALING OVENS, FURNACES, &c. 


R. & G. HISLOP. 


Gas Engineers, Underwood House, PAISLEY. 
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Telegrams :—* Compressor, Glasgow.” 
Telephones :—National, 61 Maryhill, Post Office, 69 Kelvin, 


John Macdonald 


——& SON, Limited. 


Pneumatic Engineers, 


WATT ST.,MARYHILL, GLASGOW 


“ Ajax” Pneumatic Combined Jolting and 
Power Press Moulding Machine. 











The Machine that is suitable for deep and shallow 
work. 

The Machine that will make a eomplete mould in a 
few seconds without any hand work, forms the 
sand hardest about the pattern. 





Inquiries and Correspondence Invited. 
JOHN MACDONALD & Son, Ltd., Moor Buildings, —" 


Pilgrim Street, Newcastle-on-Tyne. as j i 
JOHN MACDONALD & Son, Ltd., Norwich Union Britich Blade F nematic ng - 


Chambers, Birmingham. the F oundry. 
JAMES R. KELLY & Co., Bridge End. Leeds Bridge, Leeds. 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 














Complete 








Satisfaction 
Guaranteed 














* * 





Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW, = = 


Wheels Moulded by this Machine. 
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THE BRITISH 


ALUMINIUM 














COMPANY, LTD. 


INGOTS, NOTCH BARS, STICKS, 
PURE .. . GRANULES, BILLETS, SHEET, ALLOYS FOR 
ALUMINIUM. PLATE, TUBE, WIRE, ROD, CASTINGS. 


BAR, SECTIONS, POWDER, 


WRITE FOR PARTICULARS OF STANDARD ALLOYS, 











Ad. Dept.: 109, Queen Victoria Street, LONDON, E.C. 


Telegrams: “ CRYOLITE, LONDON.” Telephone 4315, LONDON WALL. 








WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and ali Foundry Requisites, and have 
done so sinoe 1831. 











1. & lh. WALKER, EFFINGHAM mitts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 











STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 





Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of Highest Quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams :—‘‘FIRECLAY, STOURBRIDGE.” Telephome:—Ne. 7 Brierley ‘till. 

















T. & I. BRADLEY & SONS, LTD., 


Cotpo Brast PIG IRON 


PIG IRON BRANDS 
Part Mine. Ac. Mine. 


> > Warm ano Corn Bust. IXL. @ Ai @& 


To GUARANTEED ANALYSI&. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 




















K-B_BLOWER HIGHEST EFFICIENCY. K-8 BLOWER 








BELT DRIVEN. ELECTRIC DRIVEN. 














| - |]. VENTILATION. 
JAMES KEITH |/ (ees SMOKE 
& BLACKMAN || Ww “legs “ae 
Co., Ltd,, NS "io # BLOWING. 
27, Farringdon i FORGE 


Avenue, London. [| (it 4m BLOWING. 
: Etc. 



































CUPOLA BRICKS| | goo 


FOR G M 
ORDINARY AND PATENT aang W OLSEN 


CUPOLA FURNACES. 


IRONe-BRASS 
FOUNDRIES 





JOHN R. FYFE & Co., ATE OF, 
SHIPLEY, Yorks. 




















THE ‘*‘PORTWAY ’”’ 


PORTABLE CORE OVENS 


For Gas or Fuel. 


TESTIMONIAL. 


From The Braintree Castings Co., 
Chapel Hill Foundries, Braintree, Essex. 





Gentlemen, 

We are very pleased with the Core Oven we recently purchased from you. We find it 
drie: the cores quickly without burning them. Itis very handy and economical to use and is 
altogether superior to other ovens of this type we have in use. 

Will you please quote us your best pricé for four more like it. 

Yours faithfully, 
For The Braintree Castings Co., 
(Signed) W. B. LAKE, Director 


| Maker: PORTWAY & SON, TORTOISE STOVES PORTWAY HAL STEAD, ESSEX, 
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A NEW STEEL BARROW 


(PATENTED) 


“BRABY’S BALANCED BARROW. 


Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
pt on the etinniniaiin yet it can be wheeled with half the labour, and can be emptied much more quickly. It isa 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 





NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY ornigngraco STEEL 
Rech es 

BRABY..: improved wrought STEEL 
BARGUITERS. PIPES Ro 


, &e. 
BRABY for Iron and STEEL 
INGS., 


BOOFS and BUILD 
BRABY for unbreakable STEEL 
SASHES, CAS. 


, EMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY caivanizet corrugateaS TEEL 


SHEETS : “EMPRESS” & “SUN” BRANDS 


Ecli I & Galvanising Works & S 
FREDERICK BRABY & Co. Ltd., noting ‘mis, Petershill’ Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
FOREIGN GOVERNMENTS. Teleg.—*‘ Braby, Glasgow.” 4 
L 


Alldays FOU N ORY 
Improved “Electric” Cupola. EQ UJ : ” M 7 N T 


With Hinged Drop Bottom and Air Belt. ~ ELECTRI r - CUPOL AS. 
Prices of Cupolas up to 20 tons ROOTS’ BLOWERS. 


capacity per hour sent on 


nehereed ' — FANS. CORE OVENS. 
e LADLES. 


For poasgowr — and MOULDERS’ TOOLS AND 
it fa ial BELLOWS. 


BRASS FURNACES, OIL AND 
COKE FIRED. 


Alldays & Onions * 


Ref. B Dept., 


Birmingham. 







The “ B.B.B." 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 





Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the “ Bradford” Patent Boiler Feed Pump. 


We are the original makers of ‘“‘ Rapid” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of .Stewart’s Cupolas. 


- CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lro.. 


Vulcan tronworks, BRADFORD. 








~~ 
—> 





Telegrams— 

‘“THWAITES, BRADFORD.” 
Telephone— 

No. 325 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 





Catalogues on Application. 
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Tel -  “LADLES” 
@1@Grams: mancHesTER 


. “N° 2297 
Telephone: centpar” 
MANCHESTER. 














